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The Diagnostic Value of the Deep : 
Cerebral Veins in Cerebral Angiography’ 


BERNARD S. WOLF, M.D., CHARLES M. NEWMAN, M.D., and BENNO SCHLESiNGER, M.D. 


( ANGIOGRAPHY (1) has become 
an established and increasingly popu- 
lar procedure in neuroradiology. For diag- 
nostic purposes, most of the emphasis has 
been placed on changes in the arterial 
phases. This paper is presented to em- 
phasize the importance of changes in the 
deep veins of the brain. With serial film- 
ing, the deep veins are regularly visualized 
from four to six seconds after injection. 
If films are taken at one-second intervals, 
the deep veins are usually seen in two suc- 
cessive frames. Our present procedure is 
to take seven films in eight seconds, since 
the intracranial circulation may be slow in 
the presence of increased intracranial pres- 
sure. 


NORMAL ANATOMY 


The normal anatomy of the pertinent 
deep veins is represented in Figures 1-4. 
No attempt to describe it in detail will be 
made. Several venous tributaries seen 
only occasionally are not illustrated. These 
include: (1) a posterior epithalamic vein 
which appears to arise near the pulvinar 
and joins the internal cerebral vein a short 
distance in front of the great vein of 
Galen; (2) an anterior epithalamic vein 
which joins the internal cerebral vein a 
short distance behind its origin and may be 
mistaken for the terminal vein unless both 


are simultaneously visualized; (3) the 
posterior callosal vein which outlines the 
superior and posterior aspects of the 
splenium and joins the internal cerebral 
vein posteriorly; (4) the anterior callosal 
or cerebral vein which outlines the genu 
and joins the anterior portion of the basal 
vein. 

It should be emphasized that the deep 
veins serve as extraordinarily useful land- 
marks for the adjacent cerebral structures. 
The terminal vein (striothalamic vein, vein 
of the corpus striatum) indicates the inter- 
ventricular boundary between the thala- 
mus and the caudate nucleus. The septal 
and caudate veins run immediately be- 
neath the ependyma and indicate the extent 
of the lateral ventricle (Figs. 5 and 6). 
This relationship is due to the fact that the 
intracerebral tributaries of these sub- 
ependymal veins are, in general, too small 
to be identified individually. The anterior 
portion of the terminal vein forms a loop 
around the anterior tubercle of the thala- 
mus as it passes through the interventric- 
ular foramen (or rather canal) to join the 
internal cerebral vein. This loop has a 
very characteristic appearance in the lat- 
eral phlebogram but does not lie in the 
sagittal plane. In reality, it is inclined 
from above laterally to below medially. 
The internal cerebral vein runs in the roof 
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Fig. 1. Deep veins (numbered) and adjacent cere- 
bral structures as seen from the side, above, and below 
The choroidal vein is not illustrated because it is rarely 
visualized in carotid angiography. For practical pur- 
poses, the internal cerebral vein per se may be said to 
begin at the interventricular foramen. The junction 
of the septal and terminal veins is in the same region 

1. Septal vein. 2. Anterior caudate vein. 3. Pos- 
terior caudate vein. 4. Terminal vein. 5. Internal 
cerebral vein, horizontal portion. 6. Internal cerebral 
vein, descending portion. 7. Vein of Galen. 8 
Basal vein. 9. Anterior perforating vein. 10. Pos- 
terior perforating vein 


of the third ventricle. For descriptive 
purposes, it may be divided into an ante- 
rior or horizontal portion and a posterior or 
descending portion. The point of junc- 
tion of the paired internal cerebral veins to 
form the great vein of Galen in the cisterna 
ambiens cannot be identified (with uni- 
lateral opacification). Fortunately, this 
point is of no diagnostic significance. It is 
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therefore convenient to refer to the com- 
bined internal cerebral vein and the great 
vein by the single designation, ‘the deep 
vein of the brain.” 

The anteroposterior projection is most 
useful to identify lateral displacement of 
the internal cerebral vein. The normal 
position of this vein is just to one side of 
the mid line. Displacement beyond the 
mid-line is therefore definitely abnormal 
and frequently easier to detect than lateral 
displacement offa tortuous anterior cere- 
bral artery. Moreover, lateral displace- 
ment of the vein may occur without simul- 
taneous arterial displacement. 

Displacements of the deep veins in a 
superior-inferior direction and, of course, in 





Fig. 2. Sagittal and coronal sections of brain to 
show positions of deep veins. The numbers designating 
the veins are the same as in Fig. 1. The terminal vein 
in the roof of the temporal horn is too small to be visu- 
alized by angiography. The terminal vein in the floor 
of the lateral ventricle lies deep to the fibers of the stria 
terminalis. 
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Fig. 3. Appearance of deep veins in anteroposterior projection with different head 
tilts. Transverse lines connect the same points. The septal vein is not illustrated in 


these figures. 


the anteroposterior direction are identified 
in the lateral projection. It is important 
to make sure, before assigning undue sig- 
nificance to small changes, that the lateral 
projection is true. Rotation of the skull 
around a horizontal axis changes the 
shape of the anterior loop, and the normal 
curves of the deep vein become less 
marked. Rotation around a vertical axis 
will foreshorten the deep vein, exaggerate 


its curves. and also change the shape of the 
anterior loop. 


ROENTGEN FINDINGS IN MASS LESIONS 

Experience with gross displacements of 
the deep veins indicated that certain 
general principles are of use in the inter- 
pretation of roentgen findings. As was 
anticipated, the vein of Galen and its 
junction with the straight sinus rarely 
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Fig. 4. Idealized illustration of appearance of septal 
vein and its tributaries in anteroposterior projection 
with optimum head tilt. In a more direct antero- 
posterior projection, the septal vein tributaries approach 
the caudate rami. 


showed significant displacement, since the 
insertion of the falx into the tentorium is 
relatively rigid. As a result, in gross dis- 
placements, the internal cerebral vein pivots 
about this fixed point. The most extensive 
change in position possible was posterior 
displacement of the anterior end of the 
internal cerebral vein. This was associ- 
ated with an exaggeration of the normal 
curves of the vein and usually with 
minimal lateral displacement (Fig 10). 
On the contrary, potential displacement 
in a forward direction of the anterior 
end of the vein was distinctly limited in 
degree and occurred only as a result of 
straightening of the curves of the deep vein 
associated with flattening of the vein from 
above (Fig. 13). Downward displacement 
of the anterior end of the vein also appears 
to be somewhat limited in degree, perhaps 
related to the fact that it occurs only after 
the expanding lesion occupies the lateral 
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ventricle and the septum pellucidum. For 
example, tumors of the anterior portion of 
the corpus callosum displace the anterior 
portion of the vein by direct pressure only 
after extensive infiltration into the septum 
pellucidum (Fig. 8). On the other hand, 
tumors of the posterior portion of the cor- 
pus callosum and the splenium, even of 
small size, will produce local distortion 
because of the close approximation of these 
structures to the posterior portion of the 
vein (Fig. 7A). Potential superior dis- 
placement of the anterior portion of the 
vein appeared to be greater than potential 
displacement in a downward direction. 
This is presumably due to the shorter dis- 
tances involved and the fact that direc- 
tional pressure is more easily transmitted 
through solid brain substance than via ven- 
tricular fluid. In the group of supraten- 
torial tumors, downward displacement of 
the splenial loop or posterior portion of the 
vein is rare without simultaneous dis- 
placement or distortion of the descending 
portion of the vein. With large infra- 
tentorial tumors, upward displacement of 
the posterior end of the vein may perhaps 
occur without simultaneous upward dis- 
placement of the descending portion. 

The changes in the internal cerebral 
vein could be divided into two general 
groups—one with obvious distortion, 7.e., 
remarkable local or discrete displacement, 
and the other with en-bloc displacement 
without local distortion. In general, local 
distortion of the vein was associated with 
relatively little lateral displacement and 
was produced by lesions immediately ad- 
jacent to the vein, that is, primarily cen- 
tral lesions. In contrast, en-bloc displace- 
ments with maintenance of the general 
configuration of the vein were indicative of 
a primarily peripheral expanding lesion 
peripheral in terms of the cerebral hemi- 
sphere. Several fairly characteristic ap- 
pearances of the vein in this group of supra- 
tentorial mass lesions could be identified. 
As noted above, even small lesions in the 
posterior portion of the corpus callosum 
produced local bizarre distortions and in- 
ferior dislocation of the posterior portion 
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Fig. 5. A. Normal lateral phlebogram. The internal cerebral vein, great vein of Galen, and the septal, cau- 
date, and basal tributaries are well shown. In addition, there is an epithalamic vein with an unusually extensive 
drainage area, which joins the internal cerebral vein posteriorly The large vein between the internal cerebral 
vein and sella turcica is the (superficial) anastomotic vein of Labbé 

B. Deep veins shown in A superimposed on lateral encephalogram. The septal and caudate tributaries, in- 
cluding those of the epithalamic vein, begin abruptly at the ventricular margins. The internal cerebral vein cor- 
responds to the roof of the third ventricle and the splenium of the corpus callosum, the great vein of Galen to the 
central portion of the cisterna ambiens, and the basal vein to the circumferential portion of the cisterna ambiens 
and the roof of the basal cisterns. The anterior end of the septal vein corresponds to the anterior end of the 
frontal horn; the anterior end of the basal vein to the anterior perforated space. Small tributaries to the mid- 
portion of the basal vein arise from the posterior perforated space and also indicate the beginning of the portion 
of the basal vein which surrounds the cerebral peduncle. 





Fig. 6. A. Normal anteroposterior phlebogram, showing internal cerebral vein immediately to one side of the 
mid-line. 

B. Tracing of deep veins in same case, superimposed on anteroposterior encephalogram. Ventricles are mod 
erately dilated. Apparent kinking of basal vein is characteristic. Caudate veins begin abruptly at lateral margin 
of ventricle, i.e., ventricular surface of caudate nucleus. Septal vein and its tributaries could not be identified 
but would be expected, also, to begin abruptly at the lateral margin of the frontal horn anterior to the head of the 
caudate nucleus. 


of the vein, including its splenial loop of the vein was created (Fig. 7B), due ap- 
(Fig. 7A). When the tumor involved a_ parently to the relative fixation of the an- 
larger portion of the corpus callosum and _ terior end of the vein by the undisplaced 
extended forward from the posterior part,a ventricular tributaries. This relative fix- 
rather characteristic ‘‘cradling’’ appearance ation of the anterior end by undisplaced 
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Fig. 7. A. Posterior corpus callosum tumor. Localized depression and distortion of descending portion of in- 
ternal cerebral vein and vein of Galen. 
B. Large posterior corpus callosum tumor. Internal cerebral vein and vein of Galen ‘“‘cradle’”’ the neoplasm 
Arterial phases were not diagnostic. In the anteroposterior phlebogram, the internal cerebral vein was not later- 
ally displaced. 





Fig. 8. Large anterior corpus callosum tumor. The 
anterior end of the internal cerebral vein is displaced 
backward but the prominent feature is depression and 
stretching of the septal vein with a ‘‘single continuous 
curve’ formed by the septal and terminal vein. (The 
vein of Labbé lies below the septal and deep vein.) 


tributaries has been seen also in the case of 
a tumor confined to the third ventricle, 
with superior bulging or “‘reverse cradling”’ 
of the internal cerebral vein (Fig. 22). 
Lesions in the anterior portion of the cor- 
pus callosum produced a downward dis- 
placement and stretching of the septal vein, 
with spreading apart of the septal and 
caudate veins as well as posterior displace- 
ment of the anterior end of the internal 
cerebral vein (Fig. 8). Lesions in the re- 


gion of the thalamus cause a remarkable 
elevation and distortion of the anterior 
portion of the internal cerebral vein with 
minimal lateral displacement (Fig. 9). 
Accompanying the upward displacement of 
the anterior portion of the internal cerebral 
vein is superior displacement of the ter- 
minal vein as well, so that the loop shape of 
the anterior end is maintained. In con- 
trast, a tumor of the third ventricle may 
cause a reversal of this loop (Fig. 22). 

The most characteristic type of en-bloc 
displacement occurred in large lesions of 
the anterior fossa or anterior pole of the 
brain. In such instances, a very marked 
posterior displacement of the deep vein 
occurs, giving it a ‘“‘sea-horse’’ or ‘‘tense 
spring’ appearance, with an exaggeration 
of the normal curves. This has been best 
demonstrated in cases of olfactory groove 
meningioma (Fig. 10). In contrast to 
this direct posterior displacement of the 
anterior part of the vein, large mass lesions 
above the sella turcica produce elevation of 
the anterior portion of the vein with a 
general superior convexity, the center of 
the convexity of the arc thus created being 
approximately in the suprasellar region 
(Fig. 11). Such displacements due to pri- 
marily peripheral neoplasms cause eleva- 
tion of the terminal vein as well as of the 
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Fig. 9. A. 


Thalamic and striatal neoplasm. Arterial phases were not diagnostic. 


The anterior portion of the 


internal cerebral vein is elevated, the descending portion is displaced posteriorly and upward, and the basal vein 


is depressed. 


B. Thalamic neoplasm The anterior portion of the vein is elevated; the oblique portion is displaced poste- 
riorly. The basal vein is not definitely abnormal, since the corpus striatum was not involved inferiorly. 


internal cerebral vein, with maintenance of 
the anterior loop configuration. Deep 
parietal neoplasms produce a fairly char- 
acteristic widening and flattening and 
gentle downward convexity of the descend- 
ing or oblique portion of the internal cere- 
bral vein and splenial loop (Fig. 12). Para- 
sagittal neoplasms cause a flattening of 
the adjacent portion of the vein over a con- 
siderable portion of its length, but only 
when of considerable size (Fig. 13). A 
fairly characteristic finding in the lateral 
projection in cases of temporal lobe neo- 
plasms is an apparent widening of the an- 
terior loop (Fig. 12A). This is in reality 
due to a tilting or increased obliquity of 
the interventricular canal as a result of 
medial bulging of the thalamus. In the 
anteroposterior projection, the absence of 
the “‘stem’”’ of the terminal vein is indica 
tive of the same type of distortion. In- 
cidentally, the maintenance of the normal 
configuration of the deep vein, with per- 
haps minimal upward displacement of the 
anterior end but marked lateral displace- 
ment, was characteristic of temporal lobe 
neoplasms. Moderate elevation and me- 
dial displacement of the basal vein is seen 
in some temporal lobe tumors. The basal 
vein is markedly elevated by suprasellar 
neoplasms, which usually also displace its 








Olfactory groove meningioma—*‘sea-horse’ 
appearance of internal cerebral vein due to marked en- 
bloc direct posterior displacement by large peripheral 
neoplasm not in direct contact with deep veins. The 
normal curves of the vein are exaggerated, but there is 
no local distortion. 


Fig. 10. 


anterior part backward (Fig. 11A). The 
basal vein is depressed in neoplasms of the 
basal ganglia (Fig. 9A). 

The changes in the caudate and septal 
tributaries of the internal cerebral vein 
correspond to the changes in the size and 
shape of the ventricles seen during en- 
cephalographic studies. They therefore are 
not necessarily indicative of mass lesions 
immediately adjacent to the ventricular 
A separation and straightening 


cavities. 
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Fig. 11. A. Pituitary adenoma with large suprasellar extension. 
ternal cerebral vein 
vein.) 
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The basal vein is markedly elevated and concave inferiorly. 
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Elevation of the anterior portion of the in- 
(Vein of Labbé lies below basal 


B. Large suprasellar aneurysm (demonstrated in arterial phase), with elevation and straightening of the in- 


ternal cerebral vein. 
done after craniotomy.) 


The basal vein was not visualized, presumably as a result of compression. 


(Angiography 





Fig. 12. A. Temporoparietal neoplasm. 
deep parietal extension. 

B. Deep parietal hematoma 
of the caudate tributaries giving the ap- 
pearance of the spokes of a wheel radiating 
from the foramen of Monro is frequently 
seen as a result of distention of the lateral 
ventricles (Fig. 14) In such cases, the 
anterior “‘loop’’ is widened or obliterated. 
Changes in the configuration of the inter- 
nal cerebral vein itself as well as the vein 
of Galen have been described in hydro- 
cephalus (3). In order to produce any re- 
markable change in the appearance of 





Flattening of the deep vein and widening of the splenial loop indicate 
The temporal portion of the tumor was evident in arterial phases. 
There is marked widening of the splenial loop 


these vessels, however, the hydrocephalus 
must be of severe degree. In such in- 
stances, a flattening and slight depression of 
the vein with widening of the posterior loop 
may occur. With the exception of mini- 
mal anterior displacements of the anterior 
end of the vein seen as a result of flattening 
of the vein from above, the displacements 
and distortions described here have been 
of direct localizing value. Paradoxical 
displacements have not been observed, and 
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changes simply on the basis of hydro- 
cephalus have not created confusion in tu- 
mor localization. It should be noted, how- 
ever, that posterior fossa neoplasms with 
marked hydrocephalus are, in general, not 
investigated by carotid angiography. 





internal 


The 
cerebral vein is flattened en bloc by a large peripheral 


Fig. 13. Parasagittal meningioma. 


neoplasm. There is diffuse pressure on the vein rather 
than localized distortion; minimal forward displace- 
ment of the anterior end of the vein as a result of 
straightening of the normal curves 


MEASUREMENTS 

The changes in the late: :' projection of 
the internal cerebral vein nuted above con- 
sisted in distortions and displacements of 
sufficient degree to be evident on simple 
visual inspection. An attempt was also 
made to determine whether it was possible, 
by measurements of the position of selected 
points of the vein, to identify displace- 
ments which were equivocal on visual ex- 
amination. After trial and error, a method 
of measurement was developed which, in 
actual use, appeared to serve as a reliable 
guide to the detection of significant mini- 
mal displacements. For purposes of set- 
ting up a scheme of measurements, three 
points along the vein were chosen (Fig. 
15). The first and most important of 
these was the lowest or most anterior point 
of the anterior loop, or the junction of the 
terminal vein with the internal cerebral 
vein, the interventricular foramen. This 


was called the anterior end of the vein 
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Fig. 14 
with elevation of the straight sinus. The internal 
cerebral vein is flattened and the anterior loop widened 
with a spoke-like appearance of tributaries, presum- 
ably due to internal hydrocephalus. This was the 
only case seen with elevation of the straight sinus and 
vein of Galen and this may have been partially the re- 
sult of previous operative section of the tentorium 


LP 

LP 
AG ap 
a AE MP AE 
LP 
LP 


AE’ 
LP 

Fig. 15. Various configurations of the internal cere- 
bral vein and vein of Galen without marked distortion 
The first row of three represents normal cases, the 
second row abnormal cases. Positions of AE (anterior 
end), \/P (mid-point of descending or oblique portion 
of vein), and LP (lowest point of splenial loop) as used 
for template measurement are indicated by circles in 
the course of the vein. These points are selected with 
the film oriented so that the planum sphenoidale is 
horizontal 
(AE). The second point chosen was the 
mid-point of the oblique or descending 
portion of the internal cerebral vein. This 
was usually midway between the highest 
portion of the vein, at the junction of the 
horizontal and oblique portions of the vein, 
and the lowest point of the splenial loop. 
This was referred to as the “mid-point” 
(MP). The third point selected was the 
lowest point of the posterior or splenial 
loop (LP). These points are marked with 
the film oriented as usual, 7.e., with the 
planum sphenoidale horizontal. Their se- 


Large recurrent infratentorial meningioma, 
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A "CONSTANT RATIO" SCALE — 





eer r= a= 
ie) abcdefg ABCOE F G 

INNER GROUP OUTER GROUP 

OF SCALE MARKS OF SCALE MARKS 


DISTANCE FROMo TO a _ DISTANCE FROM o TO b _ DISTANCE FROM oTOc a 
DISTANCE FROM o TO A DISTANCE FROM o TO B- DISTANCE FROM o TOC 





etc. 





on 22. ob - 2c, od = etc.s PREDETERMINED RATIO 





Fig. 16. 
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Example to demonstrate principle of constant ratio scale. 





Fig. 17. 
MP, and LP. 


lection in any individual case need not be 
mathematically exact, since small differ- 
ences in their position produce no change 
in the final result. In other words, the 
method of measurement is not so precise as 
to require such exact selection. 

A note must be inserted here on a type 
of graphical scale which was used in this 
system of measurement, 7.e., a ‘‘constant 
ratio scale.” This is explained in Figure 16 
and is simply a graphical method of finding 
distances that have a constant preselected 


Template (one-half actua! width) for determining the expected positions of AE, 
(Full size copies available from the authors. ) 


or predetermined ratio to each other. The 
scale illustrated in Figure 16 is purely arbi- 
trary. It was necessary to use such con- 
stant ratio scales because absolute dis- 
tances between bony and vein points 
showed greater variations than ratios of 
distances which took into consideration the 
variations in skull sizes. 

Measurements were taken on a small 
group of so-called ‘“‘normal’’ phlebograms 
in order to determine approximately aver- 
age measurements. These were incor- 
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porated in a transparent ‘‘template”’ (Fig. 
17) which was then used routinely on more 
than 100 abnormal cases. The so-called 
‘“‘normal’’ cases, 24 in number, were chiefly 
examples of subarachnoid bleeding in 
which a small aneurysm was found or no 


























cause for bleeding was demonstrated. 
! 2 3 
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Fig. 18. Various configurations of tuberculum sel- 


lae. Asterisks indicate points chosen for point T of 
template. 

These patients showed no evidence on 
roentgen, clinical, or other grounds of an 
expanding intracranial lesion. The group 
is obviously too small to establish statisti- 
cal ranges in normal individuals. This, 
however, was not the purpose of the meas- 
urements. The aim was to find an empiri- 
cal tool which would serve as a useful 
guide when applied to abnormal cases. 
The validity of the method is therefore 
based not on the measurements in the 
normal group but rather on the fact that, 
within the limits of safety determined by 
actual use, no false or misleading con 
clusions were drawn. 

The first effort made was to locate the 
anterior end (AE) of the vein in an antero- 
posterior direction. For this purpose, a 
base line was necessary. The most useful 


points through which to pass this base line 
appeared to be the tuberculum sellae an- 
teriorly and, posteriorly, the lower margin 
of the sulcus for the 


transverse sinus. 
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Fig. 19. Various configurations of the occipital bone 
in region of the torcular herophili in the lateral projec- 
tion. Points chosen for the posterior placement of 
base line D are indicated by dots. The inferior inner 
table of the posterior fossa is followed backward and 
upward until the notch which marks the lower margin 
of the sulcus for the transverse sinus is found. 

















The tuberculum sellae is usually easy to 
identify (Fig. 18) and has the advantage 
over the dorsum sellae that it is rarely ob- 
literated by expanding intracranial lesions. 
It must be noted, however, that in some 
instances the tuberculum does not form an 
acute angle but is indicated only by a 
gentle change in direction. One should 
not mistake the more anteriorly located 
angle produced by the limbus sphenoidalis 
for the tuberculum sellae. Selection of the 
posterior point is somewhat more difficult, 
since the region of the internal occipital 
protuberance is not always easy to deline- 
ate in detail (Fig. 19). In the majority of 
cases, however, it was not difficult to follow 
the inner table of the posterior fossa of the 
occipital bone upward to find the notch 
which marks the lower margin of the sulcus 
for the transverse sinus as seen in profile. 
The grooves for both transverse sinuses 
and the floor of each posterior fossa may 
occasionally be seen. In such cases, the 
inner table of the inferior of the two poste- 
rior fossae was followed to the more poste- 
rior of the two sulci, and the lower margin 
of this sulcus was used as a landmark. 
This usually corresponded to the sinus on 
the side actually injected and frequently 
opacified, which, with the technic used, was 
the side away from the film. Such opaci- 
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fication of the transverse sinus, of course, is 
of direct assistance in locating the desired 
sulcus. In markedly rotated films with 
wide separation of the two sulci, the tem- 
plate is not likely to be applicable. By 
placing a small dot on the tuberculum and 
another on the lower margin of the sulcus, 
it is simple to pass the base line (D) of the 
template through these points. In the 
normal group, the most frequent position 
for the anterior end of the internal cerebral 
vein was along a line perpendicular to this 
base line situated 13 mm. behind the tuber- 
culum—line A (Fig. 20A). The most 
posterior position for the anterior end, or 
AE, was 2.5 mm. behind this line. A short 
line was included in the template 2.5 mm. 
behind the perpendicular line. This limit- 
ing line proved to be useful when applied to 
abnormal cases, since posterior displace- 
ment of the anterior end which was un- 
equivocally greater than this was indicative 
of true posterior displacement. As pointed 
out above, forward displacement of the 
anterior end has only limited localizing 
value. Moreover, in the normal group, 
the anterior end was located as much as 5 
mm. in front of the perpendicular line. 
Because of this greater range anteriorly and 
the limited diagnostic value of anterior 
displacement, no line was included in the 
template to indicate a limit for forward dis- 
placement. 

In order to incorporate a method of 
measurement for superior-inferior dis- 
placement of the anterior end in the tem- 
plate, measurements were made along the 
perpendicular line described above: (1) 
from the foot of the perpendicular on the 
base line to the anterior end of the vein and 
(2) from the same “‘foot’’ point to the inner 
table of the calvarium where it intersected 
the perpendicular line. As noted above, it 
was found that, on the basis of the ratio of 
these two distances, the range of variation 
in the normal group was considerably less 
than when based upon the absolute dis- 
tance from the foot of the perpendicular to 
the anterior end of the vein. The average 


ratio in the normal group was 34.4 per 
This ratio was then incorporated in a 


cent. 
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constant ratio scale which was constructed 
along the perpendicular line (Fig. 20B). 
In actual use, the point of intersection of 
the inner table of the calvarium with the 
outer group of scale marks is noted. The 
expected position of the anterior end is then 
the corresponding point of the inner group 
of marks. There is generally no difficulty 
in identifying the inner table of the cal- 
varium. Local irregularities, such as ven- 
ous lakes, are neglected for this purpose. 
Occasionally, the inner table appears to 
be double. In such instances, a point 
midway between the two projected inner 
tables is selected. On the phlebogram, 
the longitudinal sinus is often opacified, 
and this should not be mistaken for the 
inner table of the calvarium. 

The method of measurement described 
above for the anterior end of the internal 
cerebral vein is more involved than the 
measurement for the mid-point (MP) and 
the low point (LP). For the latter two 
points, displacements in only one direction 
were studied quantitatively. Figure 20C 
indicates the use of a constant ratio scale 
(line B) for the mid-point. In the normal 
group, the distance from the tuberculum 
to the mid-point of the vein and the dis- 
tance from the tuberculum to the inner 
table of the calvarium along the same line 
were determined. The average ratio of 
these distances turned out to be 43.0 per 
cent. This ratio was then incorporated 
into a constant ratio scale and included in 
the transparency. It is used in the same 
fashion as the constant ratio scale along 
the perpendicular line—that is, one notes 
the point of intersection of the inner table 
of the calvarium with the MP scale line B 
after it is superimposed on the phlebogram 
in such a way that the origin is on the tu- 
berculum and the line passes through the 
mid-point of the vein. The point of the 
inner group of scale marks corresponding 
to this point of intersection is then the 
expected position of the mid-point. 

Figure 20D shows the constant ratio 
scale C used as a guide to the position of 
the low point (LP). The ratio used for 
this point was 48.4 per cent. This scale is 
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Fig. 20. A 
in the anteroposterior direction. 
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Portions of the template used to locate the expected position of AE (arrow 
Line D, or the base line, is positioned with point T 


(see 


Fig. 17) on the tuberculum sellae and made to pass posteriorly through the lower margin of 


the sulcus for the transverse sinus. 


The most frequent position of AE is along line A 


Posterior deviations exceeding 2.5 mm. (short thin line on template) are suspect 
B. Portions of template used to locate the expected position of AE in the superior-inferior 


direction. 


With the template positioned as in Fig. 20A, 7.e., point T on tuberculum and D 


passing through lower margin of transverse sinus posteriorly, the point of intersection of line 


A with the inner table of the calvarium is noted. 
The corresponding point of the inner group of scale marks is the 
Differences between the actual and expected positions 


outer group of scale marks 
expected position of AE along line A. 


This point will be somewhere along the 


exceeding 3 mm. (one scale division of the inner group) are suspect. 


C. Portion of template used to locate the expected position of MP. 
The base line D is not used in this step. 
rotated slightly to make line B pass through MP of the case in question. 


the tuberculum sellae. 


Point T is placed on 
Instead, the template is 
The point of inter- 


section of the inner table of the calvarium with the outer group of scale marks along B is noted. 


The corresponding scale mark of the inner group is the expected position of MP. 
compared with its position in the actual case. i 


scale division of the inner group) are suspect 


This is then 
Deviations exceeding 4 mm, (equal to one 


Since no base line is used, only displacements 


away from or toward the tuberculum may be detected, but these appear to be the common type. 


D. Portion of template used to locate the expected position of LP. 
as for MP except that line C is used instead of line B. 
line C passed through the LP in the actual case 
of the calvarium along the outer group of scale marks along line C is noted. 
ing scale mark of the inner group is the expected position of LP. 


Procedure is the same 
T is placed on the tuberculum and 
The point of intersection of the inner table 
The correspond- 
The difference between the 


actual and the expected positions should not exceed one scale division along the inner group of 


scale marks, 2.¢., 4 mm 


used in similar fashion as the scale for the 
mid-point. 

The scales for the mid and low points 
both begin at the tuberculum. They 
are used independently of each other, how- 
ever, and independently of the base line. 





A certain amount of manipulation is re- 
quired as one uses each of these scales in 
turn. The directions of the scales are 
arbitrary and chosen to minimize the 
amount of manipulation required. 

It should be noted that the template is 
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Fig. 21. Anomalous, 


which passes through the interventricular foramen. A. 


foraminal vein evident. 


not meant to be applied to cases with obvi- 
ous marked displacement. For example, 
if the anterior end is dislocated markedly 
posteriorly, the scale indicating the ex- 
pected position of AE in the superior- 
inferior direction cannot reasonably be 
applied. If, however, the displacement is 
of minimal degree, an estimate of superior- 
inferior displacement can be obtained by 
visually projecting the anterior end forward 
to the position of the perpendicular line. 
When the anterior loop is deformed or 
obliterated (e.g., Fig. 14), the selection of 
AE may be uncertain, and any template 
measurement of this point must be inter- 
preted with caution. 

In order to include suitable factors of 
safety in plus or minus one scale division, 
the inner group scale markings along the 
perpendicular line A were located 3 mm. 
apart, and along the other scales, B and C, 
4 mm. apart. In routine cases, no dis- 
placement was considered to be definitely 
suspicious unless it exceeded one scale 
division. These factors of safety were 
selected after trial and error in abnormal 
cases. It is possible that, with further 
experience, the safety range may be some- 
what narrowed. It was nevertheless ex 


tremely useful to be able to estimate the 
positions of these points along the vein 


“abbreviated”’ internal cerebral vein. 


An epithalamic vein is larger than the tributary 
Small foraminal vein produces double loop. B. No 
This variety is more common than A. 


> 


within 3 or + mm. Incidentally, the tem- 
plate for the anterior end may also be 
used on a lateral encephalogram for lo- 
calization of the foramen of Monro, while 
the mid-point scale may be used as a guide 
to the normal position of the roof of the 
third ventricle on air studies. 

The use of ratios in the graphic scales 
permits the application of the same tem- 
plate to films taken with somewhat differ- 
ent target-film distances, since they apply 
to essentially mid-line structures. The 
target-film distance in the cases studied 
was actually 40 inches. The line drawn 13 
mm. behind the tuberculum, as well as the 
range for the posterior displacement of the 
anterior end, 2.5 mm., would have to be 
changed slightly for other target-film dis- 
tances in common use. The change re- 
quired can be determined by assuming an 
average width of the head and calculating 
the relative magnifications at 40 inches and 
at some other desired target-film distance. 
For example, if angiography is done at a 
target-film distance of 30 inches, these dis- 
tances may be increased by 4 per cent, to 
13.5 and 2.6 mm. It must be noted that 
the patients studied were exclusively 
adults, so that this template is not designed 
for use with children. 

Experience in using this template un- 
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covered four instances with no abnormality 
except that the anterior end of the inter- 
nal cerebral vein appeared to be located dis- 
tinctly posterior to its expected position 
(Fig. 21A and B). Further analysis indi- 
cated that these were instances of variations 
in the tributaries going to make up the 
vein. In other words, one of the epithala- 
mic veins described above took over the 
bulk of the drainage. The smaller caud- 
ate and septal vessels could be identified 
in such instances joining the internal cere- 
bral vein more posteriorly than in the ordi- 
nary case. Only the anterior portion of 
the normal internal cerebral vein was ab- 
sent. The posterior half of the vein ap- 
peared to be entirely normal in configura- 
tion. Superficial veins, which are quite 
numerous in the region of the sylvian fis- 
sure, may also create considerable con- 
fusion in identifying the anterior end of the 
internal cerebral vein. Even the anterior 
loop configuration of the internal cerebral 
vein may be simulated by one of these 
vessels. It is therefore particularly im- 
portant to identify the tributaries joining 
the anterior end of the vein, especially 
the septal vein, if there is any question that 
the vessel under study is the internal cere- 
bral vein. 

Several additional guides to the position 
of the internal cerebral vein are-also useful. 
If a line is drawn perpendicular to the base 
line described above, through the top of 
the dorsum sellae (excluding the posterior 
clinoid processes) in its mid-portion, this 
may also be used as a landmark for ante- 
rior-posterior displacement of the anterior 
end. In the normal group, the most pos- 
terior location of the anterior end was 3 
mm. behind such a line. The anterior end 
was found also as far forward as 4 mm. in 
front of this line. This is a useful method of 
checking on the findings with the template 
described above. It is also helpful in some 
instances to draw a line along the lower 
margin of the vein tangent to the anterior 
loop in front and the posterior loop behind 
and to note the point of intersection of this 
line with the occipital bone posteriorly. 
The average distance of this intersection 
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point above the lower margin of the trans- 
verse sulcus was about 2 cm. but ranged 
from 12 to 31 mm. in the normal group. A 
line drawn from the bregma (outer table) 
to the lower margin of the transverse sulcus 
usually passes a short distance, 2 or 3 mm., 
behind the point of junction of the great 
vein of Galen with the straight sinus. It is 
not uncommon, however, for such a line to 
pass through this junction. In one “‘nor- 
mal’ instance, the line was located 2 mm. 
in front of the junction. 


DISCUSSION 

As noted above, it appears possible in 
many cases to predict the position of 
points along the internal cerebral vein with- 
in3or4+mm. This indicates that the vein 
is quite constant in position. The reason 
for this is clear—the vein is located in the 
velum interpositum and below the splenium 
of the corpus callosum, between the 
foramen of Monro anteriorly and the junc- 
tion of the inferior longitudinal sinus and 
straight sinus posteriorly. These cerebral 
structures determine the position of the 
deep vein within close limits. In similar 
fashion, the ventricular nature of the cau- 
date and septal tributaries determines the 
position and appearance of these vessels. 
The course of the basal vein is determined 
by the position of the anterior and pos- 
terior perforated spaces and the fact that 
it must encircle the cerebral peduncle to 
empty into the internal cerebral vein or 
great vein of Galen in the central portion of 
the cisterna ambiens. The variations in 
point of entry of this vein or the point of 
junction of the paired internal cerebral 
veins to form the great vein are not impor- 
tant in radiologic diagnosis, since such 
variations do not disturb the relationships 
significant for the recognition of displace- 
ments. 

Despite the fact that the internal cere- 
bral vein is quite constant in position and 
that the template described above has been 
reliable to date in locating it, it must be 
emphasized that the observations of 
changes in the venous phases must be con- 
sistent and correlated with the findings in 








The internal cere- 
bral vein bulges upward from the foramen of Monro to 


Fig. 22. Third ventricle tumor. 


the splenium. The anterior loop is reversed, 7.e., the 
anterior portion of the internal cerebral vein is higher 
than its junction with the terminal vein 


the arterial and capillary phases as well as 
with the clinical features. Displacements 
found by measurement must be evaluated 
carefully, and perhaps neglected if they are 
the only findings, particularly if the films 
obtained in the particular case show evi- 
dence of rotation from the true lateral or 
anteroposterior projection. It must also 
be kept in mind that changes may occur in 
the appearance and position of the deep 
veins in conditions not frequently sub- 
mitted to angiography, e.g., cerebral at- 
rophy (1), agenesis of the corpus callosum 
(4) and other congenital abnormalities, 
cerebral edema, and perhaps some less well 
known conditions (5). 

The information obtained from the ve- 
nous phases is in general supplementary to 
changes in the arterial phase. However, 
diagnostic features may be confined to the 
venous phases. The number of such in- 
stances will depend on the number of cen- 
tral tumors and perhaps deep parietal tu- 
mors in any given series. This raises the 
question whether angiography or air study 
is preferable when a central neoplasm is 
suspected. Additional experience will be 
required to answer this question. In one 


recent case, two air studies were necessary 
to prove the presence of a neoplasm in the 
third ventricle, since no filling of this cham- 
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ber was obtained on the first attempt. 
The venous phase of the angiogram (Fig. 
22), however, clearly demonstrated the 
presence of a tumor below the internal cere- 
bral vein, extending from the foramen of 
Monro to the splenium, with “reversal” of 
the relationship of the internal cerebral 
vein and the terminal vein at the anterior 
loop. This reversal indicates that the neo- 
plasm does not elevate the immediately 
adjacent thalamus and is therefore evi- 
dence that the mass is confined to the third 
ventricle. 

Since important information is available 
from observations of the venous phases, it 
is necessary to prolong serial filming to in- 
clude these phases. The additional radi- 
ation exposure to the person injecting the 
opaque material should be so slight in any 
well planned set-up as to be of no sig- 
nificance. 


SUMMARY 

1. The deep cerebral veins may be 
regularly visualized during carotid angiog- 
raphy if serial filming is extended for 
seven or eight seconds. Exposures at one- 
second intervals usually result in demon- 
stration of these structures on at least two 
films. 

2. The deep cerebral veins have con- 
stant relationships to the cerebral struc- 
tures, which thereby impose a character- 
istic appearance and constant course upon 
these vessels. 

3. Changes in the appearance and lo- 
cation of the deep cerebral veins in both 
the lateral and anteroposterior projections 
are of considerable diagnostic importance. 
With central neoplasms, angiographic evi- 
dence may be confined to these vessels. 

4. Changes in the deep veins of the 
brain as a result of expanding intracranial 
lesions follow reasonable patterns based on 
anatomical features. These features in- 
clude the fixation of the vein of Galen at its 
point of union with the straight sinus, rela- 
tive mobility of the anterior end of the 
internal cerebral vein, possible antero- 
posterior compression or elongation of the 
internal cerebral vein by exaggeration or 
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straightening of its several curves, and the 
subependymal or ventricular nature of its 
venous tributaries. 

5. Central neoplasms produce displace- 
ments in the nature of local distortion, 
while peripheral neoplasms cause en-bloc 
types of displacement. 

6. A method of graphical measurement 
incorporated in a template is presented to 
serve as a guide to the expected positions 
of three points along the internal cerebral 
vein. 
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Die Bedeutung der Phlebographie 
Acta neurochir. 


SUMARIO 


E] Valor Diagndstico de la Angiografia Cerebral Profunda 


Si se alarga por siete u ocho segundos la 
radiografia en serie, pueden visualizarse 
con regularidad las venas cerebrales pro- 
fundas durante la angiografia cardédtida. 
Las exposiciones a plazos de un segundo 
suelen permitir la observacién de dichos 
vasos a lo menos en dos radiografias. 

Las venas cerebrales profundas guardan 
relacién constante con las estructuras cere- 
brales, las cuales imponen asi un tipico 
aspecto y trayecto constante a esos vasos. 

Las alteraciones del aspecto ‘y localiza- 
cién de las venas cerebrales profundas en 
las proyecciones tanto lateral cuanto an- 
teroposterior revisten considerable impor- 
tancia diagndéstica. En las neoplasias 
centrales, los datos angiograficos de diag- 
ndstico pueden limitarse a dichos vasos. 

Las alteraciones experimentadas por las 
venas profundas del cerebro a consecuencia 
de lesiones intracraneales expansivas se 
conforman a patrones razonables basados 
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en las caracteristicas anat6émicas. Estas 


comprenden la fijaci6én de la vena de Galeno 
en su punto de unién con el seno recto, 
relativa movilidad del extremo anterior de 
la vena cerebral interna, posible compresién 
o alargamiento anteroposterior de esa vena 
por exageracién o enderezamiento de sus 
varias curvas y la naturaleza subependi- 
maria o ventricular de las tributarias veno- 
sas del vaso en cuestién. 

Las neoplasias centrales provocan des- 
plazamientos del género de deformacién lo- 
cal, mientras que las periféricas producen 
dislocaciones de los de bloque. 

Preséntase un método de medicién gra- 
fica incorporado en una plantilla para que 
sirva de guia al fijar las posiciones anticipa- 
das de tres puntos a lo largo de la vena 
cerebral interna: (1) el extremo anterior 
de la vena; (2) el punto medio de la porcién 
oblicua o descendente; (3) el punto mds 
bajo del asa posterior o esplenial. 








The Diagnosis of Abdominal Cysts in Infants and Children’ 


JOHN W. WILSON, M.D. 


 gonrtguegees cystic masses in in- 
fants and children are of many dif- 
ferent origins, requiring treatment by 
methods which are more or less unique 
depending upon the morphological type, 
anatomical location, and complications. 
Unfortunately, the clinical and radiological 
aids that may be used to determine these 
three important features are frequently 
omitted since, it is reasoned, an exploratory 
laparotomy is to be performed in any 
event. This approach is not to be con- 
doned, for it has been shown, for certain 
cysts at least, that the operative mortality 
bears an inverse relation to the frequency 
of correct preoperative diagnoses (1). The 
surgical mortality rates are inordinately 
high in children with intra-abdominal 
cysts, and extensive preoperative investi- 
gative measures are justified if, by estab- 
lishing the diagnosis, they tend to dimin- 
ish the operative risk. Furthermore, one 
must know the type of cyst before it can be 
determined whether surgery should be per- 
formed immediately or should be post- 
poned. With some cysts, the patient 
should receive chemotherapy before de- 
finitive measures such as aspiration or 
marsupialization are instituted. Even 
though operation is to be employed im- 
mediately, a precise preoperative diagnosis 
is of benefit, since it indicates the correct 
approach, may shorten the operative time, 
and may obviate the shock incident to ex- 
tensive exploration during laporatomy to 
establish the diagnosis. 

The discussion to follow is concerned 
with the salient features of the different 
abdominal cysts that occur in children and 
infants and the findings, both clinical and 
radiological, that permit a differential diag- 
nosis. Particular emphasis will be given 
to the radiographic methods that may be 


employed and to the radiologic criteria that 
aid in establishing a diagnosis, but a close 
correlation with the clinical and laboratory 
findings has been maintained. These data, 
supported by objective radiographic in- 
formation, permit the formulation of an 
accurate and complete diagnosis. 

In general, cystic and solid masses may 
be distinguished by physical and roent- 
genologic examination. Cystic masses are 
characteristically soft, yielding, and fluc- 
tuant, and may rapidly change in size as 
the fluid content varies. A fluid wave may 
be elicited and, if air or gas is present 
within the cyst, a succussion splash can be 
heard. Occasionally the turgidity of the 
cyst contents or surrounding inflammation 
causes the mass to feel deceptively solid. 
Needle aspiration, however, will reveal 
its true character, and gross, microscopic, 
and chemical examinations of aspirated 
fluid frequently indicate the nature of the 
cyst. 

After the withdrawal of fluid, the injec- 
tion of air or other contrast media into the 
cystic cavity will permit its delineation, 
and the accurate anatomical relations can 
be determined by radiographic studies. 
Even without the use of contrast media, 
cystic structures have certain roentgeno- 
graphic characteristics which permit their 
recognition. For example, a cyst is sharply 
outlined by smooth, regular margins 
and tends to be symmetrical and round. 
Changes in position of the patient may 
alter the contour, however, and films taken 
in inverted, erect, and lateral decubitus 
positions will reveal the dependent gravi- 
tation of the fluid and consequent change 
in the outline of the mass. Roentgeno- 
grams made in these various positions are 
therefore helpful in determining the pres- 
ence of a cyst, for solid tumors show no 
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Fig. 1. 
the intestine (ileum) with the cyst. 


DIAGNOSIS OF ABDOMINAL CYSTS IN INFANTS AND CHILDREN 


Omphalomesenteric duct cyst (proved by surgery) 





Contrast studies showing the communication of 


A. Note the opaque medium, introduced through a catheter into the ileum proximally, falling into amorphous 


collections along the floor of the cyst (arrows). 
when distended, fills almost the entire peritoneal cavity. 


The fluid in the cyst has been largely evacuated 


The cyst cavity, 


B. Barium enema study, demonstrating a stenosis at the junction of the descending colon and sigmoid and 


complete obstruction of the lower descending colon 


mucoid plugs in the small bowel and colon, distal to the cyst. 


bowel through the cyst opening. 


change in contour under these conditions. 
The unit density of the mass may lead one 
to suspect its fluid nature. 


OMPHALOMESENTERIC DUCT CYSTS 


In the embryo, the omphalomesenteric, 
or vitelline, duct extends from the midgut 
(ileum) to the umbilical anlage and is nor- 
mally obliterated in the sixth or seventh 
week of intra-uterine life. Persistence 
of this duct—in whole or in part—may 
present different clinical and radiological 
manifestations depending upon the abnor- 
mal embryological variation that exists. 

If the entire omphalomesenteric duct 
remains patent, there is a direct communi- 
cation between the ileum and umbilicus. 
This can be confirmed radiographically 
by use of an opaque medium. In this 
particular instance cyst formation usually 
does not occur, since both ends of the duct 
are patent and fluid can drain adequately. 





At surgery the obstructions were found to be the result of 


Patency was established by irrigating the distal 


Certainly the most common anomaly of 
the vitelline duct is a persistence of the 
proximal portion, forming the diverticu- 
lum of Meckel. Gross (2) has expressed 
the opinion that roentgen examinations for 
visualization of the diverticulum are prac- 
tically useless. However, if the persistent 
proximal portion of the omphalomesenteric 
duct undergoes cystic dilatation, radio- 
graphic studies are of distinct value. Ler- 
ner, Levinson, and Kateman described a 
gas-filled pocket on the roentgenogram of a 
patient with a dilated Meckel’s divertic- 
ulum (3). Barring occlusion at its base 
by torsion, a cyst of the proximal portion of 
the vitelline duct may be demonstrated by 
an ordinary gastrointestinal series. The 
ingested medium progresses distally and 
spills into the cyst, in an amorphous collec 
tion (Fig. 1A). The bulk of the opaque 


medium may empty into the dilated di 
verticulum and be discharged into the dis 
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tal segment only in small amounts. Plugs 
of mucoid material, possibly having their 
origin in the cyst, may obstruct the small 
bowel or colon and be misinterpreted as 
points of atresia (Fig. 1B). In this event, 
a barium enema may reveal a small, un- 
distended colon (‘‘microcolon’’), which will 
assume a normal caliber and function if 
irrigated and relieved of the occluding mu- 
coid plugs. 

If the proximal and distal portions of the 
vitelline duct are obliterated, leaving only 
the middle segment patent, a mid-abdom- 
inal cyst may develop, in which event no 
fistulous communication exists between 
the cyst and the ileum or umbilicus. The 
patient presents a subumbilical cystic mass 
without gross abnormality of the umbili- 
cus; however, lateral movement of the 
mass may slightly displace and pucker the 
umbilicus, since a fibrous communication 
may persist between the two. Roentgeno- 
graphic examination outlines the cyst in 
the mid-line beneath the umbilicus. Gas- 
trointestinal studies will be negative except 
for displacement of the intestinal loops 
away from the area occupied by the mass. 

If there is failure of obliteration of only 
the distal segment of the duct, the anom- 
aly takes the form of granulations and 
perhaps a cyst at the umbilicus. In this 
instance, roentgenograms are of value in 
excluding any fistulous communication 
with the bowel. 

It is evident that a variety of combina- 
tions of patency and obliteration of the 
segments of the duct can occur; and it is 
the principal role of the radiologist to dem- 
onstrate any communication that is pres- 
ent between the ileum, umbilicus, and 
whatever duct segment may have under- 
gone cystic change. 

ENTEROGENOUS CYSTS 

Abdominal cysts may be formed by 
duplication of a segment of the gastro- 
intestinal tract. These enterogenous or 
enteric cysts may arise anywhere along the 
gastrointestinal tract. Although the lu- 


men of the cyst and the adjacent bowel do 
not usually communicate, there is a direct 
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continuity of their walls and their blood 
supply is derived from common mesenteric 
vessels. This is significant from a thera- 
peutic standpoint, since extirpation of the 
cyst involves resection of the contiguous 
gut. Occasionally, the cyst may even 
arise directly within the layers of the bowel 
wall (4). 

Manifestations of the enterogenous cyst 
usually occur in infancy. Ladd and Gross 
(5) report 18 cases in patients ranging from 
two weeks to nine years of age. The 
symptomatology is dependent largely upon 
the complications that arise in the adjacent 
bowel. The cyst may encroach upon the 
bowel lumen, producing partial obstruc- 
tion, or may interfere with the common 
blood supply, resulting in necrosis and 
hemorrhage. Consequently, the related 
symptoms and objective findings are those 
of partial intestinal obstruction with extra- 
cellular fluid volume deficit and perhaps 
alimentary bleeding. Colicky pain, nau- 
sea, and vomiting are common; nutritional 
deficiency ensues if the condition is pro- 
longed. A soft cystic mass is palpable. 
Survey films of the abdomen reveal a well 
defined [mass, oriented intraperitoneally, 
displacirg the adjacent bowel. In ad- 
dition, the roentgen features of incomplete 
mechanical intestinal obstruction are evi- 
dent. When a contrast medium is em- 
ployed, the point of partial obstruction can 
be demonstrated by a persistently narrowed 
segment of bowel contiguous to the outline 
of the cyst. Serial films taken at intervals 
will Siete intestinal dilatation with 
pooling o§ the barium solution in the bowel 
proximal to this point and a delayed tran- 
sit of the solution along the intestinal tract. 
Direct visualization of the enterogenous 
cyst by contrast medium entering via a 
communication with the normal alimen- 
tary tract is not likely, for continuity 
seldom exists. 


MESENTERIC AND OMENTAL CYSTS 
The mesenteric cyst arises from endothe- 
lial-lined lymphatics which do not com- 
municate with the normal lymphatic chan- 
nels. Serous, and perhaps chylous, fluid 
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Fig. 2. 

A. Dumb-bell type. 

domen, with an intermediate waist. 
to the root of the mesentery. 

B. Chylous cyst in a thirteen-year-old boy 


Note, however, the absence of displacement of the distal stomach and duodenum. 
fluid which may be visible if films are taken in positions to show stratificaton of the fat 


revealed a normal urinary tract. 


slowly accumulates in the closed segment. 
Although the cysts are unilocular, they 
may assume a dumb-bell configuration 
(Fig. 2A). The chylous mesenteric cyst is 
most frequently encountered in the je- 
junal mesentery, presumably coincident 
with the level of greatest fat absorption 
(6). 

Clinically the mesenteric cyst is a slowly 
enlarging mass which is soft, fluctuant, 
and non-tender. Berger and Rothenberg 
(7) reported abdominal pain in 66 per cent 
of their 18 reported cases; however, there 
was no localization of tenderness or pain to 
the palpable mass. Nausea and vomiting 
are conspicuously absent. Intestinal ob- 
struction is a rare complication and nutri- 
tional and fluid depletions are therefore not 
encountered. These features are in sharp 
contrast to those attending enterogenous 
cysts. Both types occur in childhood, but 
mesenteric cysts are rarely seen in infants. 


DIAGNOSIS OF ABDOMINAL CYSTS IN INFANTS AND CHILDREN 


Mesenteric cysts (proved by surgery). 
Note that the cyst (arrows) occupies the left upper quadrant and the lower right ab- 
The cyst extends obliquely across the abdomen in a direction corresponding 


The position of the cyst resembles that of choledochus cysts 


Aspiration revealed a chylous 
The excretory urogram 


Curiously, half of the cases reported by 
Berger and Rothenberg showed albu- 


minuria of unexplained etiology, a finding 
which may serve as a laboratory adjunct in 
establishing the diagnosis. If aspiration 
of the cyst is performed, an analysis of the 
fluid may reveal the presence of chyle. 
An abdominal cyst unattended by partial 
intestinal obstruction (Fig. 2B) and with- 
out encroachment on the adjacent bowel as 
determined by contrast studies is more 
likely a mesenteric cyst. Otherwise, the 
roentgenographic features are usually not 
characteristic, and the diagnosis must be 
presumed by exclusion. 

Cysts arising in the omentum are de 
rived from lymphatic channels, and their 
development is similar to that of mesen- 
teric cysts. The omental cyst presents as a 
slowly enlarging mass which is clinically 
silent. The lateral roentgenogram of the 
abdomen is most informative, since it may 
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Fig. 3. Omental cyst in a teen-age boy (proved by 
surgery). Note the anterior position of the cyst, dis- 
placement of the colon posteriorly and the stomach 
superiorly, and the impression on the inferior aspect of 
the stomach. 
show the cyst to be anterior, lying just 
beneath the abdominal wall. The intesti- 
nal loops are displaced posteriorly and the 
stomach may be elevated, with an impres- 
sion from below on its greater curvature 
(Fig. 3). 

It is evident that the omental and mesen- 
teric cysts are homologous, differing only in 
their anatomical site of origin. Being de- 
rived from lymphatic channels, each is de- 
marcated and can be extirpated without 
resection of adjacent bowel. This fact 
further emphasizes the necessity of dif- 
ferentiating these cysts from enterogenous 
cysts, which require bowel resection for 
removal. 

PANCREATIC CYSTS 

Cysts arising in the pancreas which are 
clinically perceptible are classified as true 
cysts and pseudocysts, depending upon 
their pathogenesis and histology. The 
true cyst of the pancreas is the assumed re- 
sult of obstruction of a major duct. The 
more frequently encountered pseudocyst 
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occurs when a fibrinous exudate envelops 
an accumulation of fluid in and about the 
pancreas and becomes organized to form a 
fibrous capsule. Although the cause of 
this sequence of events is not conclusively 
determined in all cases, the history of ab- 
dominal injury may frequently be elicited. 
Echinococcal cysts may rarely be primary 
in the pancreas, and in such instances 
show marked calcareous deposition (8). 

The symptoms that arise from pan- 
creatic cysts are vague and non-specific, 
usually consisting of a subjective feeling of 
fullness, particularly after the ingestion of 
food, even in small amounts, constipation, 
anorexia, and weight loss. Pain was pres- 
ent in 85 to 90 per cent of a series of cases 
from the Mayo Clinic (Gephart, 9). These 
cysts may be seen in any age group. There 
is a smooth palpable tumor in the upper 
abdomen, sometimes mobile. The more 
advanced forms are fixed. If the cyst is 
aspirated, pancreatic enzymes may be iden- 
tified in the fluid specimen. The diagnosis 
is based primarily upon the roentgen find- 
ings that relate the cystic mass to the pan- 
creatic bed. This orientation is in turn 
dependent upon the observed impressions 
and displacements of the adjacent struc- 
tures. 

If the cyst is in the proximity of the 
pancreatic head, the elevation of the gastric 
antrum, widening of the duodenal sweep, 
and a sharp impression on the inner curva- 
ture of the duodenum by the extrinsic 
mass are features readily recognized by the 
radiologist (Fig. 4,1). The great majority 
of the cysts, however, present between the 
stomach and the transverse colon (Fig. 4, 
III, IV, and V), producing a smooth, 
round posterior and inferior impression on 
the stomach and displacing it anteriorly 
and superiorly. The rugal pattern is 
regular and uninterrupted, although flat- 
tened over the concavity produced by the 
mass. Cysts which arise near the body and 
tail of the pancreas may dislocate the 
stomach toward the right as an additional 
feature (Fig. 4, IV and V). The trans- 
verse colon is depressed. 

Secondary pulmonary manifestations 
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of the pancreatic cysts occur in the base of 
the left hemithorax, consisting of elevation 
and limited excursion of the left diaphrag- 
matic leaf, discoid atelectasis, and oc- 
casionally basilar pleuritis and pneumoni- 
tis. The selective involvement of the left 
(thoracic) base is explained by the relation 
of the pancreas to the lesser omental sac, 
which is limited superiorly by the left dia- 
phragmatic leaf. 

Aside from the usual presentations de- 
scribed above, pseudocysts of the pancreas 
have been observed over the lesser curva- 
ture of the stomach, interposed between 
the spleen and greater curvature of the 
stomach, and even projecting into the 
mesocolon below the transverse colon. 
While these presentations are less common, 
the origin of the cysts, with exception of the 
mesocolic type, can nevertheless be ascribed 
to the pancreas by the radiographic 
criteria. The different anatomical loca- 
tions and roentgen features of pancreatic 
cysts are illustrated in Figure 4, modified 
from drawings by Porta and Robersi, repro- 
duced by Case (8). Pneumoperitoneog- 
raphy may be employed to outline the 
cyst, but its use is necessarily limited by the 
attendant complications. 


CHOLEDOCHUS CYSTS 

The positive diagnosis of a cyst of the 
common bile duct can be made preopera- 
tively. This is particularly important 
when one considers that a reciprocal rela- 
tionship exists between the incidence of cor- 
rect preoperative diagnoses and the opera- 
tive mortality. Hertzler and Maguire (1) 
reported that the fatality rate (62 per 
cent) in patients without a preoperative 
diagnosis was almost twice that for those 
in whom the diagnosis was entertained or 
established before surgery (36 per cent 
mortality). 

Cystic dilatation of the common bile 
duct usually occurs in children but may be 
encountered in infants and young adults. 
Certainly the majority of the cases occur 
before the age of ten years. In a review 


of the literature, Shallow ef al. (10, 11) 
listed a total of 182 cases, to which others 
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Fig. 4. 


Drawings modified by Wilson from Porta and 
Robersi, illustrating the anatomical sites of pancreatic 


cysts and their roentgenographic features. I. Cyst of 
the head of the pancreas. II. Cyst of the body of the 
pancreas of gastrohepatic type. III. Cyst of the body 
of the pancreas of gastrocolic type. IV. Cyst of the 
tail of the pancreas of gastrosplenic type. \V. Gastro- 
splenocolic type. VI. Mesocolic type. 


have been added (1), making a total of 
193. The triad of an abdominal mass, 
jaundice, and pain occurring in the first 
decade is almost diagnostic of choledochal 
cyst. In the absence of the typical triad, 
the diagnosis is still quite specifically 
established by the observations and pro- 
cedures described below. 

An interesting and valuable sign elicited 
in the history, or by observation, is fluctua- 
tion in the size of the mass, with an in- 
crease after meals. The only other cystic 
lesions in which this occurs are a vitelline 
duct anomaly which communicates with 
the small bowel (12) and rarely a duplica- 
tion cyst with a patent communication into 
the lumen of the adjacent bowel. 

Although no communication of the 
choledochus cyst and bowel can be dem- 
onstrated directly by the retrograde flow 
of opaque medium or gas from the gastro- 
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intestinal tract into the cyst, the continuity 
between the two via the common bile 
duct can be observed indirectly. This is 
achieved by introducing concentrated solu 
tions of Diodrast or Neo-Iopax into the 
cyst through a needle puncture. The 
opaque material is discharged into the in- 
testine and absorbed into the circulation. 
The concentration is sufficient that the 
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Fig. 5. Choledochus cyst in a ten-month-old colored 
boy (proved by surgery). 

A. Injection of a water-soluble contrast medium 
into the cyst by needle puncture has produced an ex- 
cretory urogram, indicating a communication of the 
cyst with the bowel, where absorption of the medium 
occurs. Note the large right upper quadrant mass 

B. Location and limits of cyst sharply outlined fol 
lowing injection of gas in addition to the opaque me- 
dium and exposure of the film with the patient in the 
inverted position. 

C. Upper gastrointestinal study showing charac- 
teristic displacement of the distal end of the stomach 
and the duodenum by the right abdominal mass, which 
blends superiorly with the liver shadow. The hepatic 
flexure is depressed. Note the normal retroperitoneal 
structures seen through the homogeneous density of 
the cvst 


renal excretion of the medium produces an 
excretory urogram on films exposed only a 
few minutes after the injection (Fig. 5A). 
The physiology of the absorption and ex- 
cretion is therefore comparable to that in 
ordinary cholangiography, and the produc- 
tion of an excretory urogram by injection 
into the choledochus cyst attests to its ulti- 
mate communication with the intestinal 
tract. As a result, one can exclude from 
the differential diagnosis the cysts which 
have no intestinal continuity. 

Aside from the demonstration of the 
physiological aspects, the injection of an 
opaque medium directly into the cyst re- 
sults in its opacification, and the anatomi- 
cal confines can be recorded on the roent- 
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genogram (Fig. 5 B and C). The cyst 
appears as a sharply outlined mass inter- 
posed between the liver and the sweep of 
the duodenum in the right upper abdomen. 
On the lateral view, the cyst occupies a 
position predominantly posterior to the 
mid-coronal plane and projects more an- 
teriorly as it expands. Occasionally the 
opaque material may enter the gallbladder, 
which then appears as an appendage to the 
cyst (13). Air injection may be used to 
facilitate roentgen interpretation (Fig. 5B). 
To date, no complications incident to in- 
jection of a contrast medium into the cyst 
have been reported (14), and no untoward 
effects were observed in the patient whose 
case is illustrated in Figure 5. The pro- 
cedure is done easily after partial evacua- 
tion of the cystic contents, and an analysis 
of the fluid withdrawn yields further diag- 
nostic information, in that the presence of 
bile in high concentration can be deter- 
mined. 

The common bile duct cyst, lying in the 
right upper quadrant and projecting medi- 
ally and inferiorly, produces characteristic 
impressions and displacements of neigh- 
boring structures as viewed radiographi- 
cally. Since the cyst is posterior and retro- 
peritoneal (15), one may expect anterior 
displacement of the duodenum early; but 
as the cyst grows, it expands: anteriorly 
and the disposition of the duodenum is 
downward and to the left (Fig. 5C). The 
fact that the retroperitoneal portion of the 
duodenum is displaced is an important diag- 
nostic sign, for this segment is firmly 
anchored and is not mobilized by intra- 
peritoneal tumors or space-occupying le- 
sions of the pancreas. The remainder of 
the bowel is dislocated in a fashion similar 
to the duodenum, and the hepatic flexure 
is depressed. On oral cholecystography 
the gallbladder is not visualized; this find- 
ing, however, contributes no information in 
infants, since concentration of contrast 
material in the gallbladder is not sufficient 
in normal children under three years of age 
to produce opacification (16). 

The roentgenograms reproduced in Fig- 
ure 5, from a case of choledochus cyst in a 
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ten-month-old colored boy, show the char- 
acteristic roentgen findings described 
above. 


URACHAL CYSTS 

A cyst may develop from an incom- 
pletely obliterated urachus. This channel, 
until it is obliterated, maintains a com- 
munication between the primitive urinary 
bladder and umbilicus. 

A failure of obliteration of the entire 
duct results in a urinary fistula at the 
umbilicus. The sequel to a _ persistent 
segment of the urachus is a cyst located ex- 
traperitoneally under the anterior abdom- 
inal wall in close proximity to the urinary 
bladder and immediately superior to it. 
A demonstrable communication with the 
bladder may be present. Occasionally the 
patent segment communicating with the 
bladder exists without cyst formation until 
later life, when a portion closes, leaving a 
potential sac that may expand into a 
cyst. 

An opening of the urachus at the umbili- 
cus is recognized clinically by umbilical 
granulations draining urine. The diagno- 
sis is confirmed by injection of a contrast 
medium into the fistulous tract and fluor- 
oscopic and radiographic observation of 
the communication with the bladder. If 
a segment of the duct persists and there is 
no umbilical connection, the cyst that 
forms may be opacified or its communicat- 
ing stalk demonstrated by ordinary cystog- 
raphy. If no patent lumen exists be- 
tween the cyst and umbilicus or bladder, 
the cyst cannot be visualized directly by a 
contrast substance (except by direct punc- 
ture and injection), but multiple projec- 
tions with ordinary roentgen technic will 
provide adequate evidence of its nature. 
The anteroposterior roentgenogram re- 
veals a smooth, round mass suprapubically 
located in the mid-sagittal plane. The 
lateral view is most helpful. The urachal 
cyst is seen anteriorly just beneath 
the fascial planes of the anterior abdom- 
inal wall, extending from the symphysis 
pubis superiorly. Cystography shows a 
concavity on the superior and anterior 
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Fig. 6. Dermoid cyst of the right ovary in an adolescent girl (proved by surgery). 
A. Excretory urogram demonstrating the outline of the cyst. Note the density of the cyst arising out of the 
pelvis but lateralized predominantly to the right of the mid-line. Calcification in ectopic structures is seen over the 


sacrum (arrows). 


B. Roentgenogram of the pathological specimen, showing the broad pedicle of the cyst, teeth, bony calcifica- 
tion, and the halo of density circumscribing the relatively radiolucent supernatant sebaceous material (arrows) 


collecting over the dome of the cyst. 


fundus of the urinary bladder produced by 
the supravesical mass. If the cyst is very 
large, the bowel may be displaced poster- 
iorly. In summary, a non-communicating 
urachal cyst may be recognized by its 
characteristic position and its impression 
on the urinary bladder. 


OVARIAN CYSTS 

Ovarian cysts are unusual in children, 
particularly under the age of ten years. 
Mazzola and Ryan (17) report the inci- 
dence of dermoid cysts of the ovary as 35 
per cent of all ovarian tumors in children. 
The presenting symptom relates to the 
presence of the mass, the size being vari- 
able. Pain is unlikely unless the cyst is on 
a pedicle which twists. On the roentgeno- 
gram, the soft-tissue outline of the cyst 
may be confined to the pelvis or may rise 
out of the pelvis and present intra-abdom- 
inally. The determination that the cyst 
is of ovarian origin is based on four ob- 
servations: (a) its intraperitoneal location, 


(6) its pelvic situation (Fig. 6A), (c) its 
lateralization on the anteroposterior view 
(Fig. 6A), and (d) its mid-coronal plane on 
the lateral view. Other pelvic cysts de- 
viate from these criteria, so that differen- 
tiation may be made. If there is roentgen 
demonstration of a circumferential calcific 
shell or of teeth or sebaceous material 
(which is fluid at body temperatures and 
may be visibly supernatant) in the cyst 
(Figs. 6A and B), the diagnosis of ovarian 
dermoid cyst will be obvious. The more 
refined roentgen procedures, such as diag- 
nostic pneumoperitoneum and _ hystero- 
salpingography, may be of help in localiz- 
ing the mass, but these measures are usually 
deferred in the age group under discussion 
here. 


HYDROMETROCOLPOS 


Although not a usual entity, hydrometro- 
colpos is not more uncommon than many 
of the cystic lesions described above. Be- 
cause of the insufficient attention given 
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Fig. 7. 
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Hydrometrocolpos in an infant (unconfirmed by surgical exploration. 





Drainage through atretic vaginal 


membrane resulted in cure). 


A. Large cyst arising out of the pelvis in the mid-sagittal plane, symmetrical on both sides 


displaced superiorly and the diaphragm is elevated. 


The intestines are 


B. Lateral view of the abdomen showing a constricting waist in the lower segment of the cyst (arrows) represent- 


ing the vaginal-uterine junction. 
waistline of the cyst, resulting from vaginal distention. 


it, some operative procedures are unneces- 
sarily performed. 

Hydrometrocolpos is a cystic dilatation 
of the vagina and uterus in infants and its 
development is dependent upon an imper- 
forate vagina and excessive uterine secre- 
tions. The vaginal opening may be oc- 
cluded by an imperforate hymen or an 
atresia of the vagina; but neither of these, 
in the absence of copious secretions of the 
uterine glands (18, 19), will result in 
vaginal and uterine cyst formation. This 
fact is supported by an analogy to hemato- 
colpos, in which the imperforate hymen, 
present from birth, does not result in dila- 
tation of the vagina until puberty and the 
onset of the secretory uterine phase. 

The cyst arises in the mid-sagittal and 
mid-coronal planes of the pelvis and ex- 
pands concentrically as fluid accumulates. 
The superior limits may be sufficient to 
restrict the diaphragmatic excursion, with 





Note the anterior impression on the rectal ampulla and rectosigmoid below the 


ventilatory embarrassment (Fig. 7A), or 
the pelvic expansion may encroach upon 
the rectum or bladder and urethra to pro- 
duce intestinal or urinary obstruction. 
Radiographically, the cyst is demonstra- 
ble as a mass of homogeneous density, 
extending out of the pelvis and displacing 
the intestinal loops superiorly and to the 
sides. Occasionally a waist may be seen 
in the lower segment of the mass, corre- 
sponding to the junction of the vagina and 
uterus (Fig. 7B). Vertical lines dropped 
along the mid-sagittal and mid-coronal 
planes of the pelvis bisect the cyst in the 
anteroposterior and lateral views. An ex- 
posure made with the infant inverted does 
not alter the position of the mass, and its 
pelvic situation remains evident by the 
soft-tissue outline. The configuration, 
however, may change slightly in the dif- 
ferent positions. Radiography following 


introduction of a contrast medium into the 
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Fig. 8. Hematocolpos. Combined cystogram and barium enema study. 


Note the characteristic impressions 


on the rectum and urinary bladder by the interposing mass. The lower vagina was atretic and the cyst arose 


after the menarche 


(Courtesy of Dr. J. A. Campbell, Indiana University Medical Center). 


Fig. 9. Hydrometrocolpos in an infant. The cyst cavity has been injected with an opaque water-miscible 
substance through a vaginal catheter perforating the intact hymen. Following removal of the fluid through this 
catheter, radiography showed adequate deflation, and the cyst did not recur. 


bladder and colon shows a posterior im- 
pression upon the urinary bladder and an 
anterior impression upon the rectum. 
Similar roentgenologic features are pro- 
duced by hematocolpos (Fig. 8), but this 
latter entity does not become manifest until 
puberty. 

The diagnosis of hydrometrocolpos is 
readily confirmed by vaginal inspection. 
As the labia are retracted, the bulging 
membrane or atretic vaginal segment just 
above the hymen may be visualized and 
a needle may be introduced. A _ water- 
miscible opaque medium injected by this 
means opacifies the cyst, which should be 
recorded radiographically (Fig. 9). After 
the desired exposures are made, the fluid 
may be evacuated through the same needle, 
and subsequent roentgenograms should be 
taken to determine the adequacy of the 
drainage. Any additional surgical proce- 
dure may be precluded by this combined 
diagnostic and therapeutic measure. 


MISCELLANEOUS CYSTS AND CYST-LIKE 
MASSES 

The hydronephrotic kidney is the most 
common cyst occurring in the abdomen, 
and the radiographic diagnosis requires no 
elaboration. Simple renal cysts and poly- 
cystic kidneys are commonly recognized 
by the radiologist, but these abnormalities 
are seen infrequently in pediatric practice. 

Cystic dilatation of segments of the 
gastrointestinal tract are, for the most 
part, easily differentiated from other abdom- 
inal cysts. Some confusion may arise, 
however, in the presence of a closed in- 
testinal loop obstruction resulting from 
volvulus or internal hernia. In this cir- 
cumstance, the loop may present clini- 
cally and radiographically as an abdominal 
cyst, as a result of venous occlusion and a 
progressive stuffing of fluid into the in- 
testinal wall and lumen. The presence of 
a cystic mass seen coincidentally at the 
point of mechanical intestinal obstruction 
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on the roentgenogram suggests the diagno- 
sis. If serial studies are made, the mass 
will show expansion as a result of progres- 
sive accumulation of serous fluid and blood 
in the closed loop. The rapid enlarge- 
ment, mechanical intestinal obstruction, 
and the clinical pattern of intestinal vol- 
vulus or strangulated hernia indicate the 
diagnosis. 

Hepatic cysts are not common. Con- 
genital cysts of the liver rarely attain 
sufficient size to be recognized by clinical 
or radiographic examination. Echinococ- 
cus cysts are rare in this country. The 
radiographic examination serves its great- 
est purpose in suggesting the existence of 
this disease and directing the clinician’s 
effort toward appropriate diagnostic steps. 
The presence of a calcified cyst superim- 
posed on the liver (20) and adjacent 
“daughter” hydatid cysts are the principal 
radiographic features. 

The unattached retroperitoneal em- 
bryoma is the third most common retro- 
peritoneal tumor occurring in children (21). 
The histology of these growths is that of 
any tumors that may arise along the uro- 
genital tract but they are unattached to 
any organs to which they bear morphologic 
resemblance. Hansmann and Budd (22) 
reported 17 such cases; 56 had been pre- 
viously recorded. Of this entire group, 14 
were in children and infants. These em- 
bryomas may be cystic and may contain 
calcium. Retroperitoneal pneumography 
may be employed specifically to delineate 
the cyst and show that it is anatomically 
divorced from the other retroperitoneal 
structures. The demonstration of an un- 
attached retroperitoneal cyst is a sine qua 
non in the diagnosis. 

Meningoceles may protrude internally 
into the thorax, abdomen, or pelvis. The 
abnormality may exist as an intrathecal 
dilatation of the meninges, which later pro- 
jects extrathecally (23) to present as a cyst 
in the loin or pelvis, but this is uncommon 
in children. Roentgenography will show 
that the cyst is retroperitoneal, and an as- 
sociated defect (23-26) in the vertebral 
segments at a corresponding level is a clue 
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to the diagnosis. Confirmation is obtained 
by pneumomyelography, with roentgeno- 
grams taken in positions that permit the 
gas to enter the cyst via the subarachnoid 
communication. Sherman ef al. (26) have 
stressed the high incidence of meningitis 
complicating any direct surgical manipula- 
tion of pelvic meningoceles and recom- 
mend ‘‘skillful neglect’’ as the therapeutic 
measure. An accurate diagnosis, which is 
available from radiographic study, may 
obviate surgical interference. 
SUMMARY 

1. The abdominal cysts occurring in 
infants and children are described, with a 
discussion of the pertinent pathological, 
clinical, and radiographic features of each. 

2. The salient characteristics which 
permit a differentiation are outlined, with 
particular emphasis on the roentgen mani- 
festations. 

3. The importance of establishing a 
preoperative diagnosis to facilitate the 
proper surgical approach, reduce operative 
mortality, and preclude unnecessary sur- 
gical procedures is stressed. 
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SUMARIO 


E] Diagnodstico de los Quistes Abdominales en los Lactantes y Nifios Mayores 


Obsérvanse, en los lactantes y nifios 
mayores, una inmensa variedad de quistes 
abdominales, que exigen tratamiento con 
métodos basados en la morfologia, la loca- 
lizacién anatémica y las complicaciones en 
el caso dado. Los coeficientes de mortalidad 
quirirgica son altos, por cuya razon reviste 
mucha importancia el diagndstico pre- 
operatorio, habiéndose demostrado, a lo 
menos para ciertos quistes, que Ja mortali- 
dad operatoria se halla en raz6n inversa a 
la frecuencia del diagndéstico clinico y 
radiolégico acertado. El conocimiento de 


la forma del quiste no s6élo afecta la eleccién 
del tratamiento, sino que puede indicar el 
aborde quirfrgico apropiado, acortar la 


operacion y evitar el choque que acompafnia 
a una exploracién extensa. 

Disctitense mas abajo los quistes ob- 
servados en la nifiez y la infancia, tomando 
en cuenta sus caracteristicas histopatolégi- 
cas y radiograficas y prestando mucha aten- 
cién a los puntos que permiten hacer el 
diagnéstico diferencial: quistes de los 
conductos onfalomesentéricos o vitelinos, 
quistes enterégenos, quistes mesentéricos y 
epiploicos, quistes pancreaticos, quistes del 
colédoco, quistes del uraco, quistes ovaricos, 
hidrometrocolpos y un grupo variado, en el 
cual el riién hidronefrético y los embriomas 
retroperitoneales desprendidos son los mas 
comunes. 
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Stereo-Cinefluorography 





Motion Roentgenography in Three Dimensions' 
ROBERT F. RUSHMER, M.D., RICHARD M. ELLIS, B.S., AND ALDEN A. NASH, B.S. 


ss BASIC principles of cardiac function 
and control have been derived from ex- 
periments on the hearts of anesthetized 
thoracotomized animals. Recently, how- 
ever, evidence has been presented that the 
heart shrinks significantly during thora- 
cotomy and that observations on the ex- 
posed organ may not apply to intact 
animals and man (1). Roentgenographic 
technics are extremely valuable for both 
basic and clinical investigation, since they 
permit visualization of the undisturbed 
heart within the thorax. Recording the 
images on fluorescent screens (cinefluorog- 
raphy) has proved useful for studying 
cardiovascular function (2). Cinefluoro- 
graphic angiocardiography has revealed 
the movement of blood through veins, 
cardiac chambers, and arteries. Analysis 
of the photographed movement of the 
metal markers mounted on the heart walls 
has provided additional information con- 
cerning details of cardiac contraction (3). 

Since fluoroscopic images represent the 
projection of three-dimensional structures 
onto a two-dimensional plane, roentgeno- 
graphic observation has been limited 
largely to analyzing the movements of the 
borders of the shadows cast by vascular 
structures. To broaden the application of 
roentgenographic studies of internal 
organs, a technic for three-dimensional 
visualization of cinefluorographic films 
has been developed. 


THE BASIS OF THREE-DIMENSIONAL 
VISUALIZATION 
The position of an object in space is 
recognized by a number of visual clues: 
(i) Distant objects cast a smaller image 
on the retina. (ii) Lights, shadows, and 
perspective give clues as to the form and 


position of objects. (iii) Objects nearer 
than 20 feet require varying degrees of 
accommodation of the lens to focus the 
image on the retina. (iv) The eyes must 
converge a specific amount to obtain a 
fused image of an object which is near at 
hand. (Accommodation and convergence 
are normally regulated by nervous reflexes 
so that focus on the retina and fusion of 
an image are automatically attained.) 
(v) When the eyes are focused on a single 
point in space, objects nearer or farther 
away are somewhat out of focus and appear 
as double images (physiological diplopia). 
(vi) If two objects are traveling at the 
same rate, the one which is closer to the 
observer appears to move faster. During 
rotation around an axis, points on the 
near side move in one direction and those 
on the far side move in the other. (For 
example, the horses on a merry-go-round 
move to the right on the near side and to 
the left on the far side.) (vii) The eves 
are separated by a slight distance so that 
slightly different images fall on the two 
retinas (binocular parallax). (The nearer 
an object is to the eyes, the greater will 
be the difference between the two retinal 
images.) 

Shadows or silhouettes cast on a single 
plane lose their three-dimensional reference 
because the eyes are focused on a flat screen 
or x-ray plate. 

Of the seven visual clues to three- 
dimensional orientation, only two can be 
utilized for three-dimensional visualization 
of roentgenographic images: (vi) relative 
rates and directions of movements during 
rotation around an axis and (vii) binocular 
parallax. A definite three-dimensional im- 
pression can be gained by rotating the 
patient during fluoroscopic observation or 
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cinefluorographic recording (4). When the 
axis of rotation runs longitudinally through 
the body, structures lying on one side 
of the axis move in one direction and parts 
on the other side move in the opposite 
direction. Intrathoracic structures or 
mediastinal tumors can be accurately 
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through polarizing filters and appeared on 
the screen simultaneously. Because of 
the controlled motion of tube and patient, 
the images from the two frames were 
sufficiently dissimilar to provide a three- 
dimensional impression when viewed 
through polarized glasses. This method 


SYNCHRONIZING TWO X RAY TUBES TO EXPOSE 
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Two commutators are geared to the drive shaft of the camera so 
that one rotates at 30 r.p.s. and the other rotates at 15 r.p.s. 


The first com- 


mutator makes contact during one full cycle (1/60 sec.) of the power-line voltage, 
and the second is adjusted to select half waves (1/120 sec.) with alternating 


polarity. 
tive pulses. 


Tube No. 1 is fired by positive pulses and tube No. 2 responds to nega- 
With the camera operating at 30 frames per second, each x-ray tube 


exposes alternate frames on the motion-picture film. 


located by this technic, which is a standard 
procedure during both fluoroscopy and 
cinefluorography. 

In 1949 Janker (5) reported a method 
for “roentgen stereoscopy”” using two 
x-ray tubes and a rotating lead shutter 
mechanically geared to the driving motor 
of the motion picture camera. Watson 
et al. (6) produced and projected cine- 
fluorograms with a three-dimensional effect 
by combining items (vi) and (vii) above. 
During cinefluorographic recording, the 
patients were rotated at a constant, pre- 
determined rate and the x-ray tube 
traveled in the opposite direction. A 
projector was equipped with two shutters 
and two lenses spaced a few frames apart. 
The images from these two frames passed 


has some inherent disadvantages: (a) the 
three-dimensional impression is immedi- 
ately lost if the patient stops rotating and 
(6) independent movement of internal 
structures in addition to the rotational 
movement of the patient might produce 
images which either could not be fused 
or were distorted. 


STEREO-CINEFLUOROGRAPHIC APPARATUS 
True stereoscopic cinefluorography of 
both moving and stationary subjects can 
be readily obtained by mounting two 
x-ray tubes side by side. Since the x-ray 


beams from the two tubes penetrate the 
body from slightly different angles, the 
images formed on the underlying fluor- 
escent screen will be dissimilar, just as 
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would occur if transparent objects were 
viewed by the two eyes. If the two x-ray 
tubes were fired simultaneously, both 
images would be seen simultaneously by 
both eyes and diplopia would result. A 
triggering mechanism is required to fire 
the x-ray tubes alternately and to expose 
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of the camera. Conversion for stereo- 
cinefluorography consisted of adding a 
second commutator geared to rotate at 
half the speed of the first commutator. 
These two commutators were connected in 
series and mechanically adjusted so that a 
single pulse (half wave) of current reached 
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CHANGES IN WIRING OF XRAY EQUIPMENT TO CONVERT BRIDGE 
RECTIFIER TO TWO HALF WAVE RECTIFIERS 


Fig. 2. Conversion of the bridge rectifier from full wave rectification for a single x-ray tube to 
provide two half wave rectifiers for the two tubes, illustrated by a wiring diagram, The loading 
resistor across the power line is adjusted to avoid distortion of the wave form. 


successive frames on the film to the al. 
ternating images. The films must be 
projected so that the left eye can see the 
image cast by one tube and the right eye 
can see only the images produced by the 
other, in sufficiently rapid succession to 
provide fusion of the images. 
Three-dimensional films were produced 
by modifying cinefluorographic equipment 
which has been previously described (7). 
The x-ray generator (General Electric 
KX-1, 1,000 M.A.*) was modified to serve 
two x-ray tubes, one a G. E. CRT 1-2 and 
the other a Machlett Dynamax 25%. 
Formerly a commutator was mounted on 
the drive shaft of the camera to activate 
an ignitron contactor which completed 
the circuit to the x-ray transformer only 
while the film was stationary in the gate 


* Generously supplied for this project by the General 
Electric Corporation. 

* Provided by the Machlett Company and installed 
by the Western X-ray Company. 


the x-ray transformer each time the film 
was stationary in the gate. By this ar- 
rangement, successive half waves reaching 
the transformer were opposite in phase 
(see Fig. 1). The rectifiers on the trans- 
former were rewired so that a half wave of 
one polarity flashed x-ray tube No. 1 anda 
half wave of the opposite polarity flashed 
tube No. 2 (Fig. 2). Thus, the suc- 
cessive frames on the film were exposed 
alternately by the two tubes. Once the 
timing and synchronization had been ad- 
justed, no further resetting of the commu- 
tators has been required over a period 
of several months. The _ stereo-cine- 
fluorographic equipment is illustrated in 
Figure 3A with the table tilted to expose 
the component parts. 

In order to pulse the transformer without 
serious distortion of the wave form, it was 
necessary to load the primary circuit with 
a high-power resistor, the value of which 
must be changed by a tap-switch for dif- 
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Fig. 3. A 
table top 
positioned at 45°. 





B. 16MM PROJECTOR ATTACHMENT 
” , ws - : 





C. REDUCTION PRINTER FOR - 
ING 35mm NEGATIVES ON i6mm FILM 








Two x-ray tubes, mounted side by side, are directed at the fluorescent screen just beneath the 
Light from the fluorescent screen is reflected into the camera lens (f 0.8) by a front-surfaced mirror 
A polarized synchronous motor drives the camera and the two commutators. 


B. Arectangular piece of plastic, polarized at 45° to the edges, is geared to the drive shaft of a standard 16-mm 
projector. As it rotates in front of the lens, images from successive frames are polarized in opposite directions 
Viewed with standard polaroid glasses, alternate images are canceled for each eye. 


C. A simple reduction printer for reproducing 35-mm. images on 16-mm. motion picture film 


ferent current settings on the x-ray tubes 
(see loading resistor, Figure 2). The 
value of the resistor must be increased as 
the tube current increases, maintaining 
an optimum load on the transformer. 


REDUCTION PRINTING OF 35-MM. FILMS 


Most of our cinefluorographic exposures 
are on 35-mm. film to facilitate frame- 
by-frame measurement and _ analysis. 
Since it is inconvenient to project film of 
this dimension, all projection prints are 
routinely reduced to 16-mm. film. This 
can be accomplished commercially, but 
the results are frequently disappointing, 
since optimal quality of the cinefluoro- 
grams cannot be recognized by laymen. 
To overcome this difficulty a simple re- 


See text. 


duction printer was devised. The driving 
pulley of an outdated 35-mm. projector 
(cost $20.00) was mechanically coupled to 
the single frame release of a 16-mm. camera 
(Fig. 3C). The lens was removed from 
the projector, and the image of the 35-mm. 
film in the gate of the projector was care- 
fully registered on the frame gate in the 
16-mm. camera using a 50-mm lens. 
A single exposure was made on the 16-mm. 
film each time the 35-mm. film was station- 
ary in the film gate. The exposure can be 
varied by adjusting the iris and shutter 
speed on the 16-mm. camera. Since the 
16-mm. camera lens inverts the image, 
this camera must be mounted upside down, 
or the 35-mm. film must be run backward 
through the 35-mm. projector. 
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PROJECTION OF 
STEREO-CINEFLUOROGRAPHIC FILMS 


To obtain a three-dimensional orien- 
tation while viewing the films, each eye 
must see alternate projected images, and 
the same image must not be seen by both 
eyes. Originally, a standard 35-mm. pro- 
jector was equipped with a rotating shutter 
with red and green plastic segments on 
opposite sides. The shutter was geared 
so that the projected images were al- 
ternately red and green. Glasses with 
matched red and green lenses restricted 
the viewing of successive frames to al- 
ternate eyes. This method involved a 
serious loss of light in passing through the 
colored plastic. 

The light loss through polarized cellu- 
loid is much less than that through colored 
plastic. However, polarized material can- 
not be used in the rotating segment shutter 
of the projector because the angular 
rotation changes the orientation of the 
polarization and both eyes see all the pro- 
jected images. Instead, a _ rectangular 
piece of polarized celluloid was cut so that 
the orientation of the polarization was at 
5° to the sides. The piece was then 
mounted like a paddle wheel in front of 
the lens of a 16-mm. projector (Fig. 3B). 
During rotation in front of the projector 
lens, the polarization of this plastic shifts 
90° as alternate sides are presented to the 
lens. Viewed with standard polarized 
glasses, used in motion picture theaters, 
the rotating polaroid blanks the image in 
alternate eyes as successive frames appear 
on the screen. Since beaded screens de- 
polarize the light, flat aluminum screens 
must be used. These can be obtained 
commercially or are easily constructed by 
spraying any smooth surface with alumi- 
num paint. 


APPLICATIONS OF 
STEREO-CINEFLUOROGRAPHY 


During the development of this equip- 
ment, a number of subjects have been 
filmed, but the ultimate usefulness and 
limitations of the method have not been 
fully established. 


The most striking three- 
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dimensional impressions have been ob- 
tained of structures and objects with a high 
degree of radiopacity and relatively clear- 
cut margins, such as bones and joints, 
bronchi outlined with Lipiodol, barium- 
filled intestines, and blood vessels con- 
taining radiopaque media. For reasons in- 
dicated below, the method has not proved 
particularly useful for angiocardiography. 
However, the three-dimensional visual- 
ization of small metal objects is extremely 
effective. For this reason, the movements 
of specific points and regions of the heart 
are being intensively studied by means of 
metal markers installed in and on the walls 
by methods which have been previously 
described (3). Thus far, we have more 
knowledge of the limitations of the tech- 
nic than of its potential usefulness. 


INHERENT LIMITATIONS OF 
STEREO-CINEFLUOROGRAPHY 

During viewing of the projected films, 
the screen is illuminated less than half 
the time for each eye. For this reason, an 
annoying flicker is produced when large 
areas of the screen are brightly illuminated 
even when the projector runs at 30 frames 
per second. The flicker is not trouble- 
some when most of the screen is relatively 
dark except for the structure of interest. 
This difficulty can be overcome by printing 
successive 35-mm. frames side by side 
on 16-mm. film so that the dissimilar 
images pass through polaroid individually 
and fall upon the screen simultaneously. 
A technic for such split-frame reduction 
printing is being developed. 

The most striking three-dimensional 
effects are produced when the objects being 
viewed are at different distances from the 
fluorescent screen. When the distance 
between objects is large in relation to their 
distance from the screen, the relative 
position in space is most accurately ap- 
preciated. Fluoroscopic images of struc- 
tures which are too far from the screen have 
indistinct contours and poor contrast, since 
the x-rays do not arise from a point source 
and secondary radiation tends to fog the 
film. Sharp roentgenographic images can 
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be obtained only when all the points of in- 
terest are grouped near the x-ray plate or 
fluorescent screen, with the tube-to-screen 
distance large in relation to the thickness 
of the subject. The extent to which this 
limitation can be overcome by exaggerating 
the image separation (e.g., moving the 
x-ray tubes farther apart or closer to the 
subject) has not been completely worked 
out. 

The heart is so uniformly radiopaque 
on standard films that the. cardiac sil- 
houette has little gradation in film density 
from the center toward the edges. For 
this reason, difficulty has been encountered 
in gaining the impression of roundness of 
the heart, although its position within the 
thorax can be appreciated. For the same 
reason, the shape of the cardiac chambers 
cannot be visualized during stereo-cine- 
fluorographic angiocardiography. 

Eyestrain has not been a serious problem, 
as the films are rarely viewed for more 
than fifteen or twenty minutes at a time. 
We have been able to produce films with 
very great image separation by increasing 
the angle of convergence of the x-ray tubes. 
Eyestrain quickly develops when the image 
separation is too great or when the eyes 
must divergé to produce fusion of the 
images. Normally the degree of conver- 
gence and of accommodation are precisely 
matched by neural controlling mechanisms. 
Eyestrain apparently develops because the 
eyes are accommodated to focus on the 
screen at some distance away, while the 
image separation requires a much greater 
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degree of convergence than is normally re- 
quired for that viewing distance. 


SUMMARY 


A technic for obtaining stereoscopic 
cinefluorographic films of either moving 
or stationary subjects has been developed. 
Images on a fluorescent screen produced 
by two x-ray tubes mounted side by side 
are photographed alternately on 35-mm. 
motion picture film. During projection, 
each eye sees the image produced by only 
one of the tubes, and the resulting image 
separation is appreciated as a_ three- 
dimensional view of internal organs. Ap- 
paratus for synchronizing the two x-ray 
tubes with the camera, for reduction print- 
ing from 35-mm. to 16-mm. film, and for 
projecting the finished films is described. 


Department of Physiology and Biophysics 
University of Washington, School of Medicine 
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SUMARIO 


Estéreo-Cinefluorografia: 


Se ha elaborado una técnica para obtener 
pel‘culas cinefluorograficas estereoscépicas 
de cosas 0 personas ya en movimiento o 
estacionarias. Las imagenes producidas 


en una pantalla fluorescente por dos tubos 
de rayos X montados lado a lado son foto- 
grafiadas alternativamente en pelicula cine- 
matografica de 35 mm. Durante la pro- 


Radiografia Mévil en Tres Dimensiones 


yeccién, cada ojo ve solamente la imagen 
producida por uno de los tubos y la separa- 
cién de la imagen resultante se recibe como 
vista tridimensional de las visceras. Des- 
cribese el aparato usado para sincronizar 
los dos tubos con la cAmara, para repro- 
duccién reducida de la pelicula a 16 mm. 
y para proyectar la pelicula acabada. 
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The Fate of Femora with Pathologic Fractures Due to 
Malignant Tumors, Stabilized by Intramedullary 


Nails, as Shown by Serial Roentgenograms' 
JOHN LYFORD, III, M.D. 


6 ees TREATMENT of fractures of long 
bones by intramedullary-nail fixation 
has become a well accepted procedure (1 
4). Since 1948 there have appeared several 
reports of femoral stabilization with intra- 
medullary nails following pathologic frac- 
tures (5-7), and it has become apparent 
that this procedure offers a valuable ad- 
junct in the management of these difficult 
cases. How adequate such intramedullary 
support really is, and what changes take 
place in the presence of the intramedullary 
nails in bones involved by malignant le- 
sions, are questions of great interest. 

In the following cases serial roentgeno- 
grams obtained over a period of months 
showed the changes in femora involved by 
metastatic carcinoma and osteogenic sar- 
coma, with pathologic fractures and sta- 
bilization of the affected bone by means 
of intramedullary rods. It is hoped that 
this report will stimulate further interest 
in this important subject. 


CASE REPORTS 


Case I: R. G., a white female aged sixty-three 
years, was admitted to the Henry Ford Hospital on 
March 4, 1951, with the history of radical mastec- 
tomy three years previously, for carcinoma of the 
breast with axillary metastases. On the day of 
admission the patient fell, while walking at home, 
experiencing severe pain in the left upper leg. Ad- 
mission roentgenograms revealed changes in the 
lower third of the left femur characteristic of a 
pathologic fracture from malignant metastases. 
Roentgenograms of the chest showed metastases 
throughout the lungs. 

Amputation was refused, and it was therefore 
elected to stabilize the involved femur with an intra- 
medullary rod. Five days after admission this pro- 
cedure was carried out by open reduction of the 
fracture and retrograde insertion of a Street rod. 
At operation the femur in the region of the fracture 
was seen to be invaded by tissue with the gross 
appearance of metastatic carcinoma, and _ this 





Case I. 


Anteroposterior and lateral 
views of left femur, showing changes indicating involve- 
ment of the bone by metastatic carcinoma and a patho- 
logic fracture. 


Figs. 1 and 2. 


impression was confirmed by microscopic examina- 
tion. Postoperatively the patient was mobile in 
bed, with little pain in the involved leg; after one 
week she was mobilized in a wheelchair. She was 
discharged following deep x-ray therapy and treat- 
ment with radioactive phosphorus. At home she 
remained mobile in a wheelchair, since axillary 
sears from the earlier breast amputation precluded 
crutches. Pain in the involved leg was a minimal 
factor. The involved femur remained clinically 
stable until death, which ensued eight months 
after the occurrence of the fracture. 

The progress of the femoral lesion during this 
period is shown by serial roentgenograms (Figs. 1-6). 


Case II: F. B., a white female aged fifty-nine 
years, was admitted to the Henry Ford Hospital on 


‘From the Division of Orthopedic Surgery, Henry Ford Hospital, Detroit, Mich. Accepted for publication in 
December 1953. 
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Figs. 3 and 4. Case I. Anteroposterior and lateral views of involved femur five months postoperative, show- 
ing the intramedullary rod still in situ and further involvement of the bone by tumor tissue. 

Figs. 5and6. Case I. Anteroposterior and lateral views eight months postoperative, two weeks before death, 
showing intramedullary rod still im situ and extensive replacement of the femoral shaft by tumor tissue. The 


femur was still clinically firm at this time 


March 30, 1951, having fallen at home a few hours 
previously, experiencing severe pain in the left leg 
above the knee. Roentgenograms revealed in the 
lower third of the left femur changes characteristic 
of osteogenic sarcoma with a pathologic fracture 
through the tumor area. This diagnosis was con- 
firmed by biopsy. 

Amputation was refused because of religious 
scruples, and it was therefore decided to stabilize the 
fractured femur with an intramedullary rod. Ten 
days after admission to the hospital open reduction 
of the fracture was performed, with retrograde inser- 
tion of a Street rod. The patient was allowed to re- 
turn home ambulatory, on crutches, on the nineteenth 
postoperative day, having received treatment with 
radioactive phosphorus and deep X-ray therapy. 
The involved femur remained clinically stable and 
the patient was mobile, using crutches and a wheel- 
chair, until shortly before her death from generalized 
metastases eight months after the fracture. 

The progress of the changes in the involved femur 
is illustrated in Figures 7-12. 

DISCUSSION 

There have been presented 2 cases of 
pathologic fracture of the femur resulting 
from malignant lesions—a metastasis from 
carcinoma of the breast and an osteogenic 
sarcoma. In each case the diagnosis was 
determined by microscopic study of tissue 
removed from the involved bone by biopsy. 


In both instances amputation was refused 
by the patients and their families and it 
became essential to stabilize the involved 
bones to prevent a painful bedridden ex- 
istence. In spite of the theoretical risks in- 
volved in the use of intramedullary nails 
in the presence of malignant lesions, which 
have been ably discussed by others (5), it 
was believed that, under the circumstances, 
the benefits of this procedure outweighed 
any possible untoward results. 

In each instance the patient remained 
mobile until shortly before death. The 
progress of changes in the involved bones 
was followed by serial roentgenograms. Of 
particular interest is the fact that, during 
periods of eight and six months, respec- 
tively, the entire shafts of the involved 
femora were replaced by tumor tissue, as 
demonstrated roentgenographically. De- 
spite this, the femora remained stable 
clinically, and the patients experienced 
minimal discomfort in the involved ex- 
tremities on both active and passive mo- 
tion. This would indicate that the tumor 
tissue replacing the bone was sufficiently 
‘firm’ to permit stabilization by the intra- 
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medullary rods, particularly as the tumor 
appeured to grow around the rod as it 
spread. 

Both patients received treatment with 
radioactive phosphorus and local x-ray 
irradiation. The intramedullary rods did 
not seem to interfere mechanically with 
these procedures, but both appeared inef- 
fective as indicated by the roentgeno- 
graphic evidence of spread of the lesions 
locally. 

SUMMARY 

Two cases are reported in which patho- 
logic fractures of the femur were stabilized 
by intramedullary nailing. In one case the 
fracture was due to a carcinoma metastatic 
from the breast and in one to an osteogenic 
sarcoma. In each instance the patient re- 
mained mobile and relatively free from 
pain until death, about eight months after 
occurrence of the fracture. Serial roent- 
genograms showed progressive replacement 
of the shaft of the involved femur by tumor 
tissue. 





Case II. 


_ Figs. 9 and 10. 
intramedullary rod im situ and more marked involvement of the bone by the tumor tissue 


Figs. 1l and 12. Case II. 


operative and one month preceding death, showing intramedullary rod still in place 
At this time the femur was still clinically firm on active 
and passive motion of the extremity, and the patient was mobile with crutches and a wheelchair 


replacement of the shaft of the femur by tumor tissue. 


SERIAL ROENTGENOGRAMS OF PATHOLOGIC FRACTURES 





Figs. 7and 8. Case II. Anteroposterior and lateral 
views of left femur showing changes in bone and con 
tiguous soft tissue suggestive of osteogenic sarcoma and 
a pathologic fracture 





Anteroposterior and lateral views of involved femur six weeks postoperative, showing 


Anteroposterior and lateral views of involved femur six and a half months post 


Note essentially complete 
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SUMARIO 


E] Destino de los Fémures con Fracturas Patoldgicas Debidas a Tumores Malignos, Estabilizados 
con Clavijas Intramedulares, Seguin Muestran las Radiografias Seriadas 


Preséntanse 2 casos en que fracturas 
patolégicas del fémur fueron estabilizadas 
con clavijas intramedulares. En uno, la 
fractura se debia a metastasis de carcinoma 
mamario y en el otro a sarcoma osteégeno. 
En ambos, el enfermo continué moviéndose 


y relativamente sin dolor hasta la muerte, 
unos ocho meses después de ocurrir la 
fractura. Las radiografias en serie reve- 
laron el reemplazo cada vez mayor de la 
diafisis del fémur afectado por tejido neo- 
plasico. 
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Studies on the Nature of the Radiation 
Protection Factor in Mouse Spleen 


L. J. COLE, M. C, FISHLER, and M. E. ELLIS 


HE PAST SEVERAL years have witnessed 

the accumulation of a considerable 
body of experimental evidence revealing 
the efficacy of certain specific post-irra- 
diation measures in protecting laboratory 
animals against the acute effects of lethal 
whole-body x-irradiation. At the opera- 
tional level at least, there appears to be a 
distinction between these post-irradiation 
measures and those, such as cysteine 
administration or conditions of anoxia, 
which are protective only when instituted 
prior to or during exposure and are inef- 
fective following irradiation. This distinc- 
tion is perhaps not unexpected, since these 
pre-protective compounds or conditions 
are presumably implicated, at least in 
part, in radiochemical events which lead to 
the diverse biological effects observed. 
Since such primary radiochemical events 
are extremely short-lived, the possibilities 
of post-protective measures on the basis of 
direct reaction with these products become 
quite limited. The problem of post-ir- 
radiation protection, therefore, resolves it- 
self into a search for means of -modifying 
the organism’s response to radiation by 
modification or enhancement of recovery or 
regenerative processes. 

It seems clear that the totality of the 
acute radiation syndrome following whole- 
body exposure is a resultant of injury to 
many tissues and organs, but that the 
damage becomes apparent first in tissues of 
rapid cell turnover—primarily in the hem- 
atopoietic system and intestinal epithe- 
lium. Implicit in this statement is the 
possibility of effecting recovery in certain 
tissues or organs of the lethally irradiated 
animal without necessarily preventing 
acute radiation death. The main body of 


experimental data, however, has provided 
strong evidence for the view that recovery 
processes concomitant with, or required for, 
the manifestation of hemopoietic regenera- 
tion constitute the necessary and sufficient 
condition for survival of most laboratory 
animals, as for example the mouse, ex- 
posed to total body x-irradiation in the 
LD 100 dose range. 

The discovery of Jacobson and co- 
workers of the beneficial effects of spleen 
shielding on hematopoietic recovery and 
survival in heavily irradiated mice (1) was 
followed by their finding that the survival 
of mice exposed to otherwise lethal whole- 
body x-irradiation could be markedly in- 
creased by the expedient of implanting in 
the peritoneal cavity spleens from normal 
young mice (2). These striking advances 
in our knowledge gave rise to the concept 
of a humoral, 7.e., non-cellular, radiation 
recovery factor (or factors) present in and 
elaborated by normal spleen tissue (3). 
It was in an attempt to ascertain the na- 
ture of such a splenic factor that investi- 
gations were started at this laboratory. 

By the use of a Potter-Elvehjem type of 
all-glass homogenizer for the preparation of 
spleen homogenates, it was shown that the 
mortality of adult LAf, mice exposed to 
otherwise lethal whole-body x-irradiation 
was either prevented or markedly reduced 
by a single intraperitoneal or intravenous 
injection of fresh normal spleen homoge- 
nates administered one hour, or as late as 
forty-five hours, following exposure (4). 
The level of post-protection afforded by 
such spleen homogenates is illustrated 
in a recently published paper (5). In a 
large series of mice excellent protection 
was provided against radiation doses in 
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TABLE I: DrIALysis OF SPLEEN HOMOGENATE 
Amount 
Radia- of Survival at 
tion . Spleen 30 Days 
Dose . In- No Per 
(r) jected Total cent 
(mg.) 
700 ~=Spleen homogenate 
(fresh) 30 8/10 80 
700 ~=Spleen homogenate 
stored at 5° for 
46 hours 30 2/7 29 
700 Dialyzate, 46 hours 
at 5° 30 0/8 0 
700 ~Phosphate buffer 0/10 0 
750 Spleen homogenate, 
3 hours at 5° 45 7/10 70 
Spleen homogenate 
dialyzed 3 hours 
vs. buffer (5°): 
750 Dialyzate 45 0/10 0 
750 Non-dialyzable 45 4/10 40) 


750 Phosphate buffer 0/10 0 
the lethal and the supralethal range, 7.e., a 
dose greater than the LD 100. The pro- 
tective effect was also reflected in accel- 
erated body weight and spleen weight 
recovery, and enhanced hematopoietic re- 
generation in the treated mice as compared 
with irradiated controls. Although the 
thirty-day survival figures are given, for 
the most part these represent permanent 
survival—many of the animals having 
survived for a year or more 

The spleen homogenate procedure pro- 
vided a standardized reproducible technic 
for preparing injectable, active spleen ma- 
terial and at the same time constituted an 
assay procedure for investigating the na- 
ture of the factor. Earlier attempts to 
obtain aqueous splenic extracts at the LD 
100 dose level were unsuccessful (13). 
Since the protective activity was found to 
reside in centrifugal residues from mouse 
spleen homogenates, an attempt was made 
to ascertain whether the protective factor 
is associated with intracellular particulate 
components. To this end, spleen homo- 
genates were prepared in a fortified isotonic 
sucrose-salt solution (containing 0.24 M 
0.0094 M KH>PO,, 0.0125 M 


sucrose, 


K.HPO,, 0.0015 M NaHCO; and 5.7 X 
10~* M adenosine triphosphate) in which 
various subcellular components could be 
separated and isolated by the method of 
differential centrifugation. 
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It was found that the protective activity 
of mouse spleen homogenates is associated 
with the nuclei fraction. A single post- 
irradiation injection of the nuclei fraction 
derived from 280 mg. of spleen tissue af- 
forded up to 100 per cent protection against 
death in several groups of mice exposed to 
750 r whole-body x-irradiation, whereas all 
of the control irradiated animals died. No 
protective activity was observed in the 
mitochondria, microsome, or soluble super- 
natant fractions isolated in this medium 
(6). 

These findings were of interest because 
they afforded clues not only to the possible 
nature of the spleen factor, but also to the 
more general problem of tissue radio- 
sensitivity, since it is known that many of 
the earliest deleterious effects of ionizing 
radiations (inhibition of cell division and 
induction of chromosome breaks) are seen 
in the cell nucleus, and that the nucleus is 
particularly vulnerable to radiation injury. 
Furthermore, there exists a body of experi- 
mental evidence in the literature which 
supports the supposition that the primary 
biochemical disturbance elicited by ioniz- 
ing radiations may be an aberration in the 
chain of metabolic events leading to the 
biosynthesis or utilization of nucleopro- 
teins. 

Studies involving the use of crystalline 
enzymes as specific analytical reagents for 
the identification of the spleen factor were 
reported at the meeting of the Radiation 
Research Society in June 1953 (7). Briefly, 
the protective activity of whole spleen 
homogenates was found to be destroyed 
after thirty-minute incubation (25° C.) 
with crystalline desoxyribonuclease, and 
also by the action of trypsin. Crystalline 
ribonuclease, on the other hand, did not re- 
duce the protective activity of the homoge- 
nates. Analogous results were obtained 
with M/15 phosphate buffer suspensions of 
isolated spleen cell nuclei. Furthermore, 
the loss of protective activity in the des- 
oxyribonuclease-treated nuclei was found 
to be accompanied by the liberation of 
soluble desoxyribonucleic acid from a 
bound, insoluble form in the nuclei. Since 
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all the available evidence in the literature 
indicates that such enzymes do not act on 
living cells, these experimental data sup- 
port the conclusion both that the factor is 
non-cellular in nature and that it is a 
desoxyribonucleoprotein 

In the present paper we wish to report 


TABLE Il: TEMPERATURE INACTIVATION OF MOUSE 
SPLEEN FACTOR 
Amount Survival at 
Dose Teese . In- 30 Days 
(r) Treatment jected No Per 
(mg.) Total cent 
650 Spleen homogenate 55 11/11 100 
650 Spleen homogenate: 
100°, 20 min. 55 0/10 0 
650 Phosphate buffer - 4/19 21 
700 Spleen homogenate 45 10/10 100 
700 Spleen homogenate: 
57°, 30 min. 45 1/10 10 
700 Phosphate buffer 1/9 11 
720 Spleen homogenate: 
5°, 40 min. 50 5/6 83 
720 Spleen homogenate: 


37°, 40 min. 50 1/6 17 
Spleen homogenate: 

50°, 20 min. 
Spleen homogenate: 

60°, 20 min. 50 0/6 0 
Phosphate buffer 0/6 17 


720 


ov 0/6 0 


720 


720 


additional experimental studies designed to 
obtain further insight into the nature of 
the spleen factor. The effect of dialysis, 
of heat treatment, and of certain metabolic 
inhibitors on the protective activity of 
spleen homogenates has been investigated. 
Data on the effect of dialysis is shown in 
Table I. The results indicate that the 
factor is non-dialyzable through cellophane 
membranes under the conditions of these 
experiments, implying that the biological 
activity resides in a substance of relatively 
large molecular weight. 

As is well known, the heat stability of 
a substance often provides information as 
to its nature. The data in Table II dem- 
onstrate the thermal lability of the radia- 
tion protection factor in mouse spleen. 
Exposure of spleen homogenates to tem- 
peratures known to denature or inactivate 
many proteins possessing biological activity 
results in the loss of protective activity of 
these homogenates. 
Preliminary experiments involving the 


RADIATION PROTECTION FACTOR IN MOUSE SPLEEN 
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TABLE III: Errect oF ADENOSINE TRIPHOSPHATE ON 
STABILITY OF THE SPLEEN PROTECTIVE FACTOR 


Amount 30- 
of Day Mean 
Dose T Spleen Sur- Sur- 
reatment .s RES 

(r) In- vival vival 

jected No Time 

(mg.) Total (days) 
740 Spleen homogenate: 

25°, 15 min. 55 3/7 14.8 
740 Spleen homogenate: 

25°, 90 min. 55 1/8 11.4 
740 Spleen homogenate 
plus 0.005 M ATP: 

25°, 95 min. 55 4/7 19.5 

740 Phosphate buffer 0/7 o.2 
740 Spleen homogenate 
plus 0.001 M di- 
nitrophenol: 25°, 

30 min. 50 0/7 13.6 
740 Spleen homogenate 
plus 0.001 M dini- 
trophenol plus 
0.004M ATP: 25°, 

30 min. 50 6/7 12 

740 Salt-sucrose solution 
plus dinitrophenol 

plus ATP 0/9 11.2 


effect of certain enzyme inhibitors on the 
protective activity of spleen homogenates 
have revealed interesting data. The ad- 
dition of sodium fluoride (0.005 M) to 
spleen homogenates apparently retards the 
spontaneous loss of protective activity on 
incubation at 37° C. for one hour, as com- 
pared with control homogenates without 
added inhibitor. Since this compound is 
known to be a potent inhibitor of desoxy- 
ribonuclease as well as of phosphatases in 
general, these results appear to be com- 
patible with the view that the factor is a 
desoxyribonucleoprotein. On the other 
hand, the addition of 0.004 M sodium cya- 
nide to spleen homogenates appears to ac- 
celerate the loss of protective activity. 
The beneficial effect of added adenosine 
triphosphate on stability of the spleen 
factor is illustrated by the data in Table 
III. 

The problem of the specificity of the 
spleen factor is of great interest, both 
practically and from the theoretical stand- 
point. Is the protective factor, or factors, 
present in tissues other than the spleen? 
The studies of Lorenz et. al. (8, 9) leave no 
doubt as to the therapeutic effect of normal 
homologous bone marrow when adminis- 
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tered to irradiated mice and guinea-pigs 
following exposure to lethal and supra- 
lethal doses of x-radiation. Recovery of 
the hematopoietic tissue of such bone- 
marrow-treated mice is enhanced. 

Whether the spleen and bone-marrow 
factors are qualitatively alike is not as yet 
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hematopoietic system in the mouse than 
in the rat.’’ Such considerations suggest 
that the spleen and bone-marrow functions 
related to protective activity are similar or 
identical. 

In the following series of experiments, 
the protective effect of homogenates pre- 


TABLE IV: Errect oF Mouse Tuymus HOMOGENATES 
ON THE SURVIVAL OF X-IRRADIATED MICE 


Equiva- 
lent 30-Day 

Dose on Amount Survival 
(r) — of No Per 

Tissue Total cent 

(mg.) 
650 Thymus homogenate 78 7/9 78 P>0.05 
650 Phosphate buffer 4/11 36 ; 
675 Thymushomogenate 180 5/10 50 P>0.05 
675 Phosphate buffer - 6/10 60 sans 
700 Thymus homogenate 80 4/10 40 P>0.05 
700 Phosphate buffer - 1/10 10 : 
700 Thymus homogenate 40) 2/14 14 P>0.05 
700 Phosphate buffer 4/10 40 : 
750 Thymus homogenate 78 0/5 0 
750 Phosphate buffer - 0/12 0) 
750 No injection 0/5 0 
750 Thymus homogenate 60 0/7 0 
750 Phosphate buffer - 0/7 0 

Differences not significant, as indicated 
known. It seems probable, however, that pared from mouse tissues other than 
their protective effects are mediated spleen wasinvestigated. Phosphate buffer 


through similar proximate mechanisms. 
Thus, the demonstration that the induc- 
tion of lymphoid tumors in x-irradiated 
C57BL mice is largely prevented by spleen 
shielding during radiation exposure (10), 
and also by the injection of homologous 
bone-marrow cell suspensions (10a), pro- 
vides experimental evidence for this sup- 
position. The following considerations 
constitute additional support for this 
thesis: (a) according to Cronkite e/ al. 
(11), mouse spleen ‘‘normally shows ex- 
tensive extramedullary myelopoiesis, re- 
sembling myeloid metaplasia in other 
species’; (b) spleen shielding in the irra- 
diated rat (3), as well as the administra- 
tion of rat spleen homogenates (5), offers 
only relatively slight protection against 
radiation mortality as compared to these 
procedures in the mouse; (c) Friedell and 
Salerno (12) conclude from their internal 
radioisotope studies that ‘“‘the spleen is 
much more important in support of the 


homogenates of thymus, liver, heart, skeletal 
muscle, and lungs of week-old LAf; mice 
were prepared and administered intra- 
peritoneally to adult LAf, mice exposed one 
hour earlier to lethal doses of total-body x- 
irradiation. The data for the thymus 
experiments are given in Table IV. In 
the mid-lethal dose range (650-700 r), 
there was some indication that a protective 
action was exerted by the thymus ho- 
mogenates, but the effect was equivocal and 
somewhat erratic. At a radiation dose 
uniformly lethal to the control mice, the 
injection of thymus homogenates afforded 
no protection against mortality. Substan- 
tially similar results were obtained with 
liver homogenates (Table V). It will be 
noted, furthermore, that no evidence of 
protection was observed in mice injected 
with relatively large amounts of the liver 
nuclei fraction. The data with skeletal 
muscle, lungs, and heart muscle homoge- 
nates are completely negative; they indi- 
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RADIATION PROTECTION FACTOR IN MOUSE SPLEEN 


TABLE V: EFFrect oF Mouse TisSUE HOMOGENATES ON THE SURVIVAL OF X-IRRADIATED MICE 


Equivalent 


30-Day Mean 
Dose Treatment Amount of Survival Survival 
\r) Tissue (No./total) Time (days) 
(mg. ) (NO. é Z ays 
700 Liver homogenate 300 4/10 11.5 . . 
700 Liver homogenate 150 7/10 5 P>0.05 
700 Phosphate buffer 4/10 14 
700 Liver homogenate 250 4/11 13 
700 Liver homogenate 125 4/11 11.4 ~— " 
700 Phosphate buffer - 1/10 11.1 P>0.05 
700 Thymus homogenate 80 4/10 13.8 
750 Liver homogenate 140 0/8 10 
750 Liver nuclei fraction 460 0/8 11 
750 Liver mitochondria 410 0/8 10.5 
750 Sucrose—ATP — 0/8 10 
675 Heart homogenate 100 1/10 19.2 
675 Heart homogenate 200 2/10 14.1 
675 Thymus homogenate 180 5/10 14.2 
675 Phosphate buffer = 6/10 14.0 
675 Thigh muscle homogenate 100 3/10 11.2 
675 Lung homogenate 135 3/10 16.3 P>0.05 
675 Lung homogenate 270 1/10 14.5 : 
675 Phosphate buffer . 4/10 12.9 


No significant difference between groups, as indicated. 


cate, if anything, an enhanced mortality 
rate in the treated mice. 

The implications of these data are of in- 
terest. Whatever the mechanisms by 
which the injection of thymus or liver 
homogenates may enhance survival of 
mice exposed to mid-lethal doses of x-rays, 
the effect is apparently not critical enough 
to elicit recovery of animals exposed to 
doses at the LD 100 level or above. By 
this criterion then, neither thymus tissue 
nor liver appears to possess a -protective 
factor analogous to that of spleen and 
bone marrow. It thus seems likely that 
we are dealing with a rather specific growth 
or recovery factor. 

Assuming that thymic lymphoid ele- 
ments are similar to those in spleen, the 
conclusion appears warranted that the 
protective factor(s) in spleen is not of 
lymphoid origin. Thymus tissue is known 
to contain relatively high concentrations 
of desoxyribonucleic acid (DNA). If 
the spleen factor is indeed a desoxyribonu- 
cleoprotein, then the absence of protective 
activity in this tissue under the conditions 
of the present experiments implies a dif- 
ferential biological specificity of thymus 
DNA as compared with spleen DNA. 

In order to evaluate the possible role of 
the erythroid elements in mouse spleen 





with respect to the elaboration of the pro- 
tective factor, experiments have been 
carried out with spleen homogenates pre- 
pared from phenylhydrazine-treated mice. 
Splenomegaly in two-month-old LAf, mice 
was induced by means of fractionated 
intraperitoneal doses of phenylhydrazine, 
as follows: on the first day, 0.6 mg. per 
mouse, second day 1.2 mg., third day 2.0 
mg., fifth day 2.3 mg. The mice were 
sacrificed on the seventh day, at which time 
the spleens weighed 650 mg. each, as com- 
pared with an average spleen weight of 115 
mg. in normal mice of the same age. The 
average total solids in the spleens of the 
phenylhydrazine-treated animals was 22.4 
per cent, as compared with 23.1 per cent in 
the control spleens. Spleen homogenates 
were prepared from both groups and ad- 
ministered to mice which had been exposed 
to 725 r total body x-irradiation. The sur- 
vival data presented in Table VI indicate 
no increase in the protective activity of 
hypertrophic spleens as compared with 
normal spleens. On the assumption that 
phenylhydrazine - induced splenomegaly is 
the result primarily of hypertrophy of 
splenic erythroid elements, these results 
suggest that the protective factor is not 
elaborated by erythroid elements in the 
spleen. 
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TABLE VI: Post-PROTECTION BY SPLEEN HOMOGENATES FROM PHENYLHYDRAZINE-TREATED MICE 
Equivalent Mean 
Amount of Survival 
Dose Spleen 30-Day Survival Time 
(r) Treatment (mg. ) No./Total Per cent (days) 
725 Homogenate (normal 8 weeks old) 159 4/10 40 9 
725 Spleen homogenate (phenylhydrazine-treated 
mice 150 2/10 20 14 
725 Spleen homogenate (phenylhydrazine-treated 
mice 300 2/10 20 10.9 
725 Phosphate buffer - 1/10 10 11.9 


On the basis of the present results, and 
those reported previously, the following 
tentative conclusions emerge as to the 
properties of the radiation protection 
factor in the spleens of young LAf, mice; 
the factor appears to be a non-dialyzable, 
unstable, heat-labile, radiosensitive sub- 
stance associated with the nuclear fraction. 
Its susceptibility to the action of desoxy- 
ribonuclease and trypsin and its resistance 
to ribonuclease are what would be expected 
if the substance were a DNA-protein com- 
plex. The spontaneous decrease in biologi- 
cal activity of the factor can apparently 
be retarded by DNA-ase inhibitors, such as 
sodium fluoride. The factor appears to 
be specific in origin: it is found in mouse 
spleen, and probably in bone marrow, but 
is apparently not elaborated by thymus 
tissue, nor by liver, muscle, or lung tissue. 
It is to be emphasized that these are only 
tentative conclusions based on experimen- 
tal data available at this time. 

It is of direct interest to the current dis- 
cussion that DNA is known to be localized 
in the chromosomes of the nucleus; and 
indeed the general consensus of evidence is 
that the desoxyribonucleoproteins com- 
prise the major chemical constituent of the 
chromosomes. In the light of the above 
considerations, it is tempting to suggest 
that the mechanism of action of the spleen 
(and bone marrow) factor(s) may be re- 
lated possibly to a self-duplication or auto- 
catalysis phenomenon, leading to the new 
formation of specific desoxyribonucleo- 
protein required for hematopoiesis. 
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RADIATION PROTECTION FACTOR IN MoOuSE SPLEEN 


SUMARIO 


Estudios de la Naturaleza del Factor de Proteccidn contra la Radiacidn en el Bazo del Ratdn 


Ya se ha demostrado que los homogena- 
tos de bazo integro, administrados intra- 
peritoneal o intravenosamente a continua- 
cién de la irradiacién roentgen de todo el 
cuerpo de los ratones suministran consider- 
able proteccién contra dosis pertenecientes 
a la escala letal y supraletal. También se 
ha demostrado que el factor protector 
radica en la fraccién nucleica de] homo- 
genato, que no es celular y que es una 
desoxirribonucleoproteina. 

Preséntanse nuevos experimentos in- 
dicativos de que el factor protector no es 
dializable a través de membranas de cel6é- 
fano, que es termolabil y que lo destruye 
la adicién al homogenato de 0.004M de 
cianuro de sodio. Por otro lado, la adicién 
de 0.005M de fluoruro de sodio retarda 
aparentemente la pérdida de la actividad 


> 


protectora con la incubacién a 37 
una hora. 

La investigacién de los posibles efectos 
protectores de varios tejidos apunta a un 
origen especifico del factor de proteccién. 
Se encuentra probablemente en la médula 
ésea, asi como en el bazo, pero al parecer no 
es elaborado por el tejido timico, el higado, 
el mtsculo o el pulmén. 

Como las desoxirribonucleoproteinas pa- 
san generalmente por constituir el principal 
componente quimico que poseen_ los 
cromosomas del niicleo, esto tienta a 
sugerir que el mecanismo de accién del 
factor esplénico (y miélico) quizas se enlace 
con un fenémeno de autoduplicacién o 
autocatalisis, que conduce a la neogénesis 
de la desoxirribonucleoproteina especifica 
requerida para la hematopoyesis. 


C. por 


DISCUSSION 


Hymer L. Friedell, M.D. (Cleveland, Ohio): 
I see that five days of “‘radiation’’ has not had 
too serious an attrition on the convention popu 
lation and there are still quite a number of hardy, 
dedicated souls present, so maybe we ought to dis 
cuss this paper in a fairly intimate manner. 

Of prime concern to those interested in radiation 
effects is the relationship of the spleen to radiation 
protection. There is now little or no question that 
spleen shielding or spleen homogenates, or the 
implanted spleen, protects against radiation injury. 
There is also little or no question that injury to the 
spleen alone by severe irradiation or its removal, 
makes the animal more susceptible to radiation. 
The important problem to consider at this time is 
whether this is a humoral or a cellular mechanism. 

Dr. Cole’s work has led him to believe that it is 
something other than a cellular process and he pre 
sents data which would support a so-called humoral 
relationship. I cannot refute his argument, and I 
do not wish to imply that his concept is necessarily 
wrong. Nevertheless, I should like to make the 
following comments and express certain reserva 
tions. 

The animal that he has used as a test object (the 
mouse) is an unusual one. The spleen of the mouse, 


particularly that of the immature mouse, is an ac 
cessory hematopoietic organ and any injury to this 
organ has a very profound effect on the ability of 
the animal to recover. This is a very different 
situation than exists, for example, in the rat or 
other animals, where there is a much less close rela 


tionship between the spleen and the hematopoietic 
system. Because of this, it would appear desirable 
that, in the mouse particularly, any splenic extract 
ought to be completely cell-free. Until the present 
time—as I find in reading Dr. Cole's previous arti- 
cles—there has always been a very small percentage 
of intact cells in his material. To establish his con- 
cept, I believe there should be no cells at all in the 
material, and, perhaps as important, there ought 
to be no partially disrupted cells with intact nuclet. 
It is entirely possible that cells only partially dis 

rupted, with intact nuclei, may not necessarily have 
lost all function. They may actually retain their 
reproductive capacity and thus take over on a cellu 

lar basis and protect the mouse. Dr. Cole's method 
of inhibiting the particular humoral factor that he 
thinks is involved is inactivation by heat and cello 

phane membrane dialysis. These methods would 
also interfere with whole cells and therefore are not 
specifically directed toward the nucleoprotein frac 

tion. The inhibition of desoxyribonuclease by 

sodium fluoride is somewhat more difficult to under 

stand, since apparently sodium fluoride does not 
inhibit the enzyme when the cell is intact. 

Another thing that deserves consideration is the 
fact that the nucleoprotein arising from the spleen 
homogenates must consist of very large molecules. 
It is hard to believe that these act directly without 
being split to some smaller particles, and one would 
think, therefore, that some allied nucleoproteim, 
such as those of the thymus, if the humoral mecha 
nism is truly a nucleoprotein, ought to be split down 
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to similar products and some protection provided. 
Of course, it is proper to invoke the concept of 
biological specificity and state that only nucleopro- 
teins from the spleen are likely to be effective, but 
obviously this creates an uncertainty, and from a 
critical point of view this is disturbing. 

I am personally not ready for the present to give 
up the cellular theory, but the prospect that a 
humoral mechanism is at work is so tempting and so 
important to the general concept that I think all 
efforts should be made to pursue this problem. Dr. 
Cole and his co-workers should be encouraged to 
proceed in this fashion and to study the basic ele 
ments that make up this spleen factor protection. 
I wish to commend them on their very careful and 
earnest work. 


Dr. Cole: I think a few remarks relative to 
the semantics of this problem should be made. 
We are using the term “humoral,” which of course 
is derived from work in endocrinology, referring 
to soluble substances which are normally elabo- 
rated into the blood stream by certain tissues. It 
is perhaps not necessary to consider the spleen factor 
as a soluble humoral substance analogous to a hor- 
mone. Actually, if one assumes that such a spleen 
substance is a DNA-protein-like material, then we 
have to revamp our idea as to what the term hu- 
moral meansin thisconnection. Such a substance is, 
by its very nature, insoluble in the usual tissue ionic 
concentrations; in fact, Dr. K. G. Stern, in a Sympo 
sium on Nuclear Physiology and Chemistry a few 
years ago, stated that possibly the DNA-proteins 
of the chromosomes were never intended by nature 
to be dissolved; and it seems likely from data of 
ours that any attempt to dissolve this material leads 
to the inactivation of its biological properties. 

We are in a field here which is on the borderline 
between the chemistry of the macromolecules and 
the chemistry of organized subcellular complexes, 
and it is one that is in need of much study both from 
a fundamental biochemical standpoint and from the 
point of view of radiobiology. 


Henry Quastler, M.D. (Urbana, IIll.): I 
apologize for wanting to do some quibbling, but 
I'd like to discuss three points of semantics, 
though I don’t want to do this without expressing 
my admiration for the work as such: 

(1) “Primary radiation effect’: The use of this 
term for a whole complex of early effects is mislead 
ing. There certainly are several distinct events 
between the first interactions of photons and tissues 
and those processes which are modified by spleen 
treatment. 

(2) “Acute radiation death’’: 
ambiguous term; I've used it myself and am sorry 
to have done so. There are at least three or four 
different kinds of death which occur after a length 
of time compatible with the classification ‘‘acute.” 
One of these occurs three and a half days after ir 


This again is an 
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radiation; it is an intestinal radiation death and is 
not at all affected by the spleen. A kind of death 
which is affected by the spleen occurs about twelve 
days after irradiation; its etiology is still not com 
pletely understood. Why not give it some non- 
committal name until better knowledge is achieved? 

(3) I doubt whether it is appropriate to express 
protection effects in differences of survival rates. 
Such differences (or ratios) depend critically on the 
dosage level tested; a small shift in radiation ef- 
fectiveness can produce a vast difference in mortal- 
ity, but only over a particular narrow dosage range. 
It would be much preferable to express protective 
effects in percentage shifts of the median lethal dose. 
Again, my criticisms deal with certain terms, not 
with the work as such, which I greatly admire. 


Leon O. Jacobson, M.D. (Chicago, IIl.): I, 
too, would like to compliment Dr. Cole on his 
work. I hope that his interpretation of his ex 
periments is the correct one and that he has ac 
tually offered evidence to support the humoral 
theory of recovery from radiation injury. 

Failure to get an effect with liver homogenates is 
interesting in view of the fact that liver-shielding 
reduces mortality. It may be that the failure of 
thymus and liver homogenates is related to func- 
tional differences in hematopoietic tissue at different 
sites or to differences in the quantity of the sub- 
stance or substances involved in radiation recovery 
that is available per given volume of homogenized 
tissue. 

From our own studies on recovery from radiation 
injury, in which cell suspensions from the liver, 
spleen, and bone marrow of adult mice or embryo 
preparations were used, it seems that the injection 
of a minimum of 50,000 cells is necessary to insure 
the survival of mice exposed to 900 r. These cell 
suspensions contain many cell types, but it is not 
known with any degree of certainty which is the 
most important in the production of the substance 
or substances responsible for recovery. 

The effectiveness of heterologous tissue injections 
(rat bone marrow in irradiated mice) in promoting 
recovery from radiation injury is another important 
bit of evidence in support of the humoral theory. 

Dr. Egon Lorenz, who first demonstrated that 
rat marrow cells effectively protect the irradiated 
mouse, has also demonstrated that the injection of 
bone marrow is effective in reversing chronic radia 
tion injury. 


Friedrich P. Ellinger, M.D. (Bethesda, Md.): 
With regard to Dr. Cole’s observation as to the 
role of enzymes I would like to mention that my 
own experience seemed to favor such a mecha- 
nism even under physiological conditions. We 
believe that the liver may play an important part 
in this respect. In a paper presented before the 
International Congress of Radiology in Copenhagen 
we indicated this by inclusion of the liver in the 
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diagram of the action of spleen extracts on the bone 
marrow. This was done in view of results obtained 
on the relationship between the effect of certain 
hormones on radiation-induced mortality and their 
respective efficiencies in counteracting radiation- 
induced fatty changes of the liver. This and other 
supporting evidence will be published in a forth- 
coming paper. Particularly interesting in this 
respect is the work of Dr. Rein of Géttingen, Ger- 
many, who in his last publications demonstrated 
that a spleen substance which he called hypoxylienin, 
affecting coronary circulation, needs to pass through 
the normally functioning liver in order to be effective. 


Dr. Cole (closing): I want to refer especially to 
Dr. Jacobson’s remarks and to thank him for his 
discussion. As to our failure to get a protective 
effect with liver or thymus, I recognize the pos- 
sibility that the concentration of cells of the 
type that produces the protective factor could 
be much lower in these organs as compared with 
the spleen and that, therefore, a possible low level 
of protective activity may not be detectable by 
the assay procedure we use. 
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In connection with bone marrow, we have carried 
out rat bone-marrow studies similar to Lorenz's 
studies on mice. We find that rat homologous bone 
marrow provides excellent protection up to doses of 
800 r x-ray whole-body exposure. At this point we 
see a sharp cut-off in bone marrow protection and we 
associate this cut-off point with the predominance 
of the intestinal syndrome in the rat at this dose level. 
This implies that bone marrow therapy is not ef- 
fective against intestinal damage 

One other point is that most of our work was 
directed toward elucidating the nature of the pro 
tective factor in the spleen. To do this, we needed 
a relatively simple procedure whereby we could say 
that there is or is not some activity in a given spleen 
preparation. I recognize and agree with the state- 
ments made by Dr. Quastler. Under the conditions 
of our experiments, in every case a 100 per cent 
lethal dose is used, and there is never any spontane 
ous recovery or survival in our control animals. 
Naturally, criteria other than death would provide 
better assay tools; in fact, we are now attempting to 
obtain a chemical end-point to evaluate the efficacy 
of our spleen preparations 















Reproducibility of the Lethal Effect 
of Total-Body Irradiation in Mice’ 
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Beane THE PAST fifteen years we have 
been engaged in a systematic investi- 
gation of the effects of total-body irradi- 
ation, using a variety of small laboratory 
animals, including goldfish, mice, and 
guinea-pigs. These studies have demon- 
strated a positive relationship between in- 
crease of the administered x-ray dose and 
the percentage mortality (1-3). We have 
also been able to show that the lethal effects 
of total-body irradiation upon fish or 
mammals can be used advantageously for 
the study of numerous problems in medical 
radiation biology, such as depth dose deter- 
mination (4), the influence of dose frac- 
tionation (5, 6), and the pharmacological 
analysis of the acute radiation syndrome 
(7, 8). 

The use of the lethal effect of total-body 
irradiation in recent years, in laboratories 
all over the world, brings to the fore the 
problem of the reproducibility of this effect. 
In this paper there will be presented perti- 
nent data on mice, collected during the 
years 1949-53. 

PROCEDURES AND METHODS 

A total of 586 male white Swiss mice of 
the Institute stock, weighing 25 + 3 gm., 
form the biological material of this study. 
Of these, 144 received a dose of 400 r/air, 
322 a dose of 410 r/air, and 120 a dose of 
425 r/air, of x-rays generated at 200 kv and 
25 ma, with filtration of 0.25 mm. Cu and 
1.0 mm. Al, resulting in h.v.1. of 0.8 mm. 
Cu. The animals were exposed in groups 
of 12 under full utilization of back-scatter 
in a Lucite chamber resting on a Masonite 
phantom of 10 cm. depth (Fig. 1), as pre- 
viously described (3, 9). 


‘ From the Naval Medical Research Institute, Bethesda, Md 


Before going into the details of the study, 
it appears desirable to outline certain pro- 
cedural points which we recognized as 
essential to optimum reproducibility of the 
lethal effect in total-body irradiation 
These are listed in Table I. 


TABLE I. PREREQUISITES FOR REPRODUCIBILITY 
OF LETHALITY OF X-Rays IN TotaL-Bopy 
IRRADIATION 

A. Physical 
(1) Stability of line voltage. 
(2) Stability of dose determination. 
(3) Stability of field characteristics. 
(4) Consistency of back-scatter. 
B. Biological 
(1) Insurance of optimal health of animals by 
(a) Quarantine of at least two weeks prior to 
irradiation. 
(b) Weight control. 
(2) Use of only one sex (preferably males) 
(3) Individual caging of animals 
(4) Meticulous after-care of irradiated animals by 
(a) Change of cages at least once a week. 
(6) Reduction of air contamination. 
(c) Temperature control of animal room. 


The importance of /ine-voltage stability 
is best illustrated by Figure 2, a tracing of 
input line voltage showing a surge lasting 
for about thirty minutes and causing a 
variation of about 14 percent. This repre- 
sents one extreme example of similar ob- 
servations made during one working day. 
There exists an approximate second power 
relation of x-ray intensity to the applied 
tube potential in the range of interest of 
our study, as shown in Figure 3. This 
means that even smaller line-voltage 
changes, e.g., of the order of 5 per cent, 
may cause the x-ray output to vary be- 
tween 42.8 and 47.3 r/min., which approxi- 
mates a change of about 10 per cent in 
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Fig. 1. Set-up for the exposure of mice to total-body irradiation. Left: Lucite exposure chamber resting on 
a 10-cm. Masonite phantom, permitting exposure of mice under constant and full utilization of back-scatter 
Right: Cross section of the chamber. 
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Fig. 2. Tracing of the input line voltage of x-ray equipment. Note the fluctuation 
of the voltage lasting for a period of thirty minutes. This disturbing factor in the 
reproducibility of the lethality effect was eliminated by installation of a suitable com 
mercially available line-voltage stabilizer. 
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Fig. 3. Measurements of x-ray intensity as a 


function of input voltage. Within the range of values 
indicated, the percentage of error of x-ray dose cali- 
bration is shown to be approximately twice as great 
as that of supply voltage. This adds emphasis to the 
serious influence of unregulated line surges shown in 
» 


Fig. 2 
x-ray dose. To deliver a dose of 400 r at a 
rate of about 42 r/min. would take 9 
minutes 31 seconds, a period shorter than 
the duration of the observed line-voltage 
fluctuation. Thus, three consecutively ad- 
ministered doses intended to be 400 r,air 
may actually amount to 375, 400, and 425 
r/air. The influence of these changes on 
the lethal effect is best illustrated in Figure 
4, which shows that the respective mor- 
talities for the fourteenth day after irradi- 
ation would be 26, 43, and 69 per cent in- 
stead of a constant 43 per cent.’ 

The difficulties in reproducing lethal 
doses just demonstrated can readily be 
overcome by installation of suitable line- 
voltage stabilizers, which are commercially 
available. But installation of such equip- 
ment does not render unnecessary careful 
manual control, since other factors, such as 
temperature, may cause changes in the 
electrical conditions (e.g., drift in circuit 
resistance). These, though of lesser mag- 
nitude, nevertheless interfere with repro- 
ducibility. A detailed discussion is beyond 
the confines of this paper and will be pre- 
sented elsewhere. 

While in radiation therapy an accuracy 
of dose determination of 5 per cent is usually 


* This curve is based on some of our previous data 
(3). 
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entirely satisfactory, this is not so in lethal 
dose studies, for the following reasons: 
In radiation therapy the ‘‘dose’’ is usually 
administered in fractional exposures spread 
over numerous days, and any random vari- 
ation tends to average out in the course of 
such a series of exposures. In lethal dose 
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Fig. 4. Lethal dose curves for x-ray of 375, 400, 

and 425 r/air for mice, illustrating the meaning of 

a +5 per cent change of the dose for the effect of 
total-body irradiation. 


studies, however, the full dose is adminis- 
tered in one session, and it is aimed to re- 
peat administration of such dose with the 
highest degree of accuracy over long 
periods of time. If, therefore, during such 
studies, replacement of the measuring de- 
vices becomes necessary, even the small 
individual differences between various ion- 
ization chambers may become a disturbing 
factor in the reproducibility of the lethal 
effect. In order to prevent such occur- 
rences, we found the use of a number of 
ionization chambers on two or more Vic- 
toreen r-meters advantageous. 

With regard to stability of field character- 
istics, similar conditions prevail as in 
dosimetry. Accuracy entirely satisfactory 
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for clinical purposes may be found inade- 
quate for the reproducibility of lethal doses 
in laboratory animals. Thisis particularly 
true if a change of the x-ray tube becomes 
necessary. Recharting of the distribution 
of a given exposure field becomes a definite 
necessity because of the varying geometry 
of radiation encountered in the use of 
different tubes. By rotation of the expo- 
sure chamber, e.g., turn of 180° after one- 
half of the contemplated exposure time, 
such inequalities in dose distribution can 
be compensated readily and easily for all 
practical purposes. 

The consistency of back-scaiter is a fac- 
tor of major importance for proper repro- 
ducibility of the lethal effect of total-body 
irradiation. We have demonstrated pre- 
viously (2) the extent to which back- 
scatter influences mortality. - The support 
on which the animal container rests during 
irradiation may therefore play an impor- 
tant part in the reproducibility of lethal 
doses. In Figure 5 we show some of the 
supports used in laboratories engaged in 
lethal dose studies and the varying degree 
of back-scatter which they produced. 
Certain of the apparent ‘‘strain differences” 
encountered in lethal dose determination 
may well prove to be due to different physi- 
cal exposure conditions because of vari- 
ations in back-scatter. While the use of 
any kind of support for an animal container 
is entirely justified, so long as it is con- 
sistently employed, to insure best possible 
reproducibility of data within any indi- 
vidual laboratory over long periods of time, 
or for the inter-laboratory exchange of 
data, the consistent use of a support of a 
unit density material insuring maximum 
back-seatter appears most suitable and is 
highly recommended. 

At this point it appears well to mention 
that not only the back-scatter but also the 
side-scatter from animal to animal needs 
consideration for the establishment of 
proper reproducibility of a given mortality 
in a set-up similar to the one used in our 
laboratory. If in such an arrangement 
some of the compartments of the exposure 
chamber are not occupied by an animal, 
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Fig. 5. Back-scatter caused by various materials 
used as support of animal containers in studies of the 
lethal effect of total-body irradiation. The great 
variation in back-scatter may well account for some 
of the apparent “strain differences’’ recorded 


these empty spaces should be filled with a 
scattering medium approaching unit den- 
sity characteristics. Soft wood plugs or 
rice appear entirely satisfactory for this 
purpose. 

Reproducibility of lethal doses requires 
that careful control of the physical factors 
be matched by equally careful consider- 
ation of the biological prerequisites: 

The necessity for quarantine does not 
need further amplification. However, it 
may be worth while to emphasize the 
preference for male animals. Males tend 
not only to be more radiosensitive* but 
also appear to be more uniform in their 
response to irradiation than females, in 
which pregnancies and the sexual cycle are 
likely to increase the unavoidable vari- 
ability from animal to animal. 

The importance of individual caging for 
satisfactory reproduction of mortality can- 
not be overstressed. Only in this manner 
can equal and ample food supply to all 
animals be assured, since in colonies the 
stronger animals tend to keep the weaker 
ones away from food. This factor becomes 
serious during the first phase of the acute 
radiation syndrome, when certain animals 
in a group start to fail in health. Indi- 
vidual caging is important, furthermore, if 


4 Detailed data will be given in a forthcoming paper 
by Lieut. Chapman of our Institute. 
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males are used exclusively, because of their 
tendency to fight. Bites are likely to be- 
come foci of septicemia, and the mortality 
due to that cause is superimposed upon that 
induced by irradiation. 

In addition, crowding of animals affects 
adrenal cortical morphology and weight. 
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especially about the second week after 
irradiation. This aim is best served by 
prohibiting all unauthorized visitors to the 
animal quarters and entrusting the care 
of the animals to a very few people who are 
constantly engaged in this work. Need- 
less to say, temperature changes in the ani- 


REPRODUCTION OF A STANDARD X-RAY DOSE OVER SEVERAL YEARS. 
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Fig. 6. 
vears 
day after irradiation is demonstrated; 


Reproducibility of the lethal effect of the x-ray dose 410 r/air on mice over several 
Very good reproducibility, especially of the mortality for the fourteenth to sixteenth 
t test comparisons for the mid-point of the convergence 


of the three curves (fifteenth day) proved no significant differences in the three instances. 


This will be shown in detail in a forthcom- 
ing thesis by Mr. Christian from our Insti- 
tute. Since adrenal cortex function is 
now recognized as important in determin- 
ing radiosensitivity (10), keeping these 
factors as constant as possible appears 
necessary for satisfactory reproduction of 
x-ray induced mortality. 

Finally, the meticulous after-care of the 
irradiated animals should be stressed as 
most essential for the reproducibility of the 
lethal effect. In particular, the reduction 


of air contamination should be emphasized. 
Pertinent studies by Shechmeister et a/. (11) 
offer strong experimental evidence in sup- 
port of our empirically established obser- 
vation of the high susceptibility of irradi- 
ated mice to respiratory complications, 


mal room represent an additional stress 

upon the irradiated specimens, which may 

seriously interfere with reproducibility of 

the lethal effect. This is particularly true 

if such changes occur suddenly (e.g., drafts, 

break-down of air conditioning, etc.). 
RESULTS 

With strict adherence to the conditions 
set forth above, the following results in 
reproducibility of lethality in total body 
irradiation have been obtained: 

(1) Reproducibility of the lethal effect of a 
standard x-ray dose over a period of several 
years is demonstrated in Figure 6. The 
dose used is 410 r/air. The material is 
divided into three groups of about equal 
numbers (106 and 108 animals). Group A 
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r shows the data collected in 1950. Group 
y B those from 1951-52, until break-down of 


the x-ray tube necessitated its replace- 
ment, and Group C subsequent data, 
1952-53, with a new x-ray tube. 

’ In all three groups there is a steep in- 
crease of mortality toward the fourteenth 
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TABLE II: DISTRIBUTION OF SURVIVORS AT FIFTEENTH 
Post-IRRADIATION Day IN 27 Groups oF 12 MICE 
EacuH RECEIVING AN X-RAY Dose oF 410 R/AIR 
No. of Per cent 
Groups of Total 


No deviation from mean of total 

group 5 19 
Deviating from mean by +1 mouse 13 48 
Deviating from mean by +2 mice 6 22 
Deviating from mean by +3 mice 3 11 


REPRODUCTION OF A STANDARD X-RAY DOSE BY SEASONS 
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mM. ye in which irradiation took place 
demonstrable. 

day after exposure, as previously noticed 
(2). From the fourteenth to sixteenth day 
the three curves converge,’ after which 
there is a slight separation. Thus, with 
the number of animals used per group a 
very satisfactory reproduction of the lethal 
effect of a given x-ray dose over a period of 

several years has been demonstrated. 
(2) The influence of the season on the re- 
producibility of the lethal effect was studied 
; by an appropriate break-down of our three- 
’ year experiences with the dose of 410 r/air. 
The result is shown in Figure 7. No sea- 
sonal variation could be ascertained. The 
slight differences in the curves are the result 


> t-test comparisons of mortality for the fifteenth day 
post-irradiation proved no significant differences in all 
three instances. 





Mortality caused in mice by an x-ray dose of 410 r/air according to the quarter of 
No statistically significant seasonal variation was 


of unequal numbers and are of no statistical 
significance, as the t test for the fifteenth 
post-irradiation day® indicated. 

(3) The problem of the influence of the 
numbers of animals used on the reproduct- 
bility of the lethal effect emerged from the 
preceding analysis. This was investigated 
with the 27 groups of 12 simultaneously ex- 
posed animals receiving 410 r/air. The re- 
sults are given in Table II. 

As shown, in 67 per cent of all instances 
the deviation from the arithmetical mean 
of the number of survivors of the entire ma- 
terial in the 27 groups was | animal, the 
smallest discernible unit, or less. Since | 
animal is 8.3 per cent of a group of 12, this 


*‘ This point was selected as representing the mid 
point of the convergence area of the 3 curves in Figure 6 
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a COMPARISON OF DIFFERENT X-RAY DOSES BASED 
lOO R- MORTALITY ON MATERIAL COLLECTED IN VARIOUS YEARS. 
95r 
90F 
esr 
80+ 
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55 
SOF 
45+ 
40r oA. 4251 (120 ANIMALS) 1950/53 
35- o-B_.¢ 410r (322 ANIMALS) 1950/53 
— o-£..4 400F (144 ANIMALS) 1949/53 
25 
20+ STATISTICAL SIGNIFICANCE OF MORTALITY FOR THE ISTH 
ist POST-IRRADIATION DAY. 
ior 410r vs 400r, P<0.01 
s+ #10r vs 425r, P< 0.00! 
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DAYS 
Fig. 8. Lethal effect of x-ray doses of 400, 410, and 425 r/air on mice. The curves are dis- 


tinctly different and the mortality differences for the fifteenth day are of high statistical signifi- 
cance. Thus it is demonstrated that, with the numbers used and under observation of the 


~O7 


experimental precautions outlined, the biological discrimination of x-ray dose differences of +2.5% 


becomes possible. 


figure represents the accuracy of our 
method. The table thus indicates a satis- 
factory consistency in the reproducibility 
of the lethal effect of the x-ray dose em- 
ployed even in such small groups as 12, 
but it becomes evident that, for a statisti- 
cally significant discrimination of small per- 
centage differences in lethality, consider- 
ably larger numbers of animals will be 
necessary. 

(4) Reproducibility of the lethal effect of 
various x-ray doses is shown in Figure 8. 
As demonstrated, doses of 425, 410, and 
400 r air based on 120, 322, and 144 ani- 
mals, respectively, resulted in three distinct 
curves. The material was collected over a 
period of more than three years. The t 
test analysis for the fifteenth day revealed 
statistically significant differences in mor- 
tality for this point as indicated in the 
graph. 

It is therefore proved that, with suffi 
ciently large numbers of animals, the mor 
tality produced by various x-ray doses re 
sults in very reliable data on the biological 





effects of x-ray doses differing by +2.5 per 
cent. It should be emphasized, however, 
that such accuracy is obtainable only 
around the LD 50 level, the steep portion of 
the dose response curve. 


SUMMARY 

We believe that we have demonstrated: 

(1) That with certain experimental pre- 
cautions the mortality caused in mice by a 
stated x-ray dose given as total-body ir- 
radiation can be reproduced over a period 
of several years. 

(2) That at certain points of the dose re- 
sponse curve a high degree of accuracy in 
the biological discrimination of the lethal 
effects of various x-ray doses differing by 
+ 2.5 per cent can be accomplished. 

4) That the procedtiral measures pre- 
requisite to such accomplishments are 
within the reach of every laboratory, in- 
volving neither prohibitive costs nor exces- 
sive numbers of experimental animals. 
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SUMARIO 
Reproducibilidad del Efecto Letal de la Irradiacidén Total del Cuerpo en los Ratones 


Previas ciertas precauciones experimen- 
tales, el efecto letal de la irradiacién total del 
cuerpo con una dosis estandard de 410 r al 
aire result6 ser reproducible durante un 
periodo de afios. Las precauciones fueron 
de las que pueden observarse en cualquier 
laboratorio, comprendiendo estabilidad del 
voltaje lineal, de la determinacién de la 
dosis y de las caracteristicas de] campo; 
constancia de la retrodispersién;  certi- 


dumbre de la salud 6ptima de los animales; 
empleo de animales de un solo sexo, preferi- 
blemente machos; enjaulado separado de 
cada animal y cuidado meticuloso subsi- 
guiente. 

También se descubrié que, en ciertos 
puntos de la curva de respuesta a la dosis, 
es posible distinguir los efectos biol6gicos de 
varias dosis de rayos X, que discrepan en 
+2.5 por ciento. 


DISCUSSION 


John P. Storaasli, M.D. (Cleveland, Ohio): I 
wish to congratulate Dr. Ellinger and his group for 
their fine contribution to the field of radiobiology. 
I feel that there is really very little than I might add 
which will be pertinent to this subject save to re 
emphasize some of the problems which have already 
been brought out. Dr. Ellinger has outlined and 
discussed what he considers to be the more important 
physical and biological factors which must be rigidly 
controlled to obtain reliable data in total-body radia 
tion studies. His efforts along these lines have been 
well rewarded. This is attested to by the fact that 
he has been able to reproduce identical dose-response 
curves from 410 r over the past several years. He 
has also been able to demonstrate statistical differ 
ences in the lethal effects of doses of 400, 410, and 
425 r. 

As to the physical prerequisites, Dr. Ellinger has 
given a clear description of the difficulties that must 


be overcome to avoid variations in roentgen output 
Concerning this matter, I would like to ask him if he 
thinks there would be any advantage in using an 
integrating dosimeter, calibrated for some fixed post- 
tion in the x-ray beam. I was wondering if this 
might not be a more precise method of delivering a 
prescribed dose of radiation, eliminating the neces- 
sitv for defining total dosage on the basis of time. I 
have in mind an instrument such as the Victoreen 
Radocon, which is not only a roentgen rate meter 
but also indicates total accumulated dose 

Lastly, I cannot stress enough the importance of 
healthy animals and good animal care to facilitate 
predictable end-results. In this connection I would 
like to emphasize the importance of simple hygiene 
on the part of those responsible for care of animals 
This involves such things as frequent changes of 
laboratory uniforms and coats, especially gloves if 
worn, I know of no better wav to spread infection 
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from animal to animal than by means of soiled 
gloves which have been used not only in cleaning 
cages, but also in watering and feeding healthy and 
test animals. I feel, also, that it is very important 
that individuals with respiratory infection be pro- 
hibited from the animal quarters, or that they at 
least wear facial masks, thus attempting to reduce 
the possibility of air contamination. This is especi- 
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ally true during the post-irradiation phase, when the 
animals are known to be at a low resistance level. 
In closing, I would like to suggest that those inter- 
ested in this field attempt to standardize certain 
procedures having to do with good animal care, so 
that inter-laboratory comparisons of end-results of 
lethal irradiation studies may be more accurately 


evaluated. 
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A Large Ionization Chamber for Integral Dose 
Measurements in Betatron Radiation Therapy 


J. W. BEATTIE, B.S., W. J. HENDERSON, B.S., W. S. MOOS, Ph.D., L. L. HAAS, M.D., 
and R. A. HARVEY, M.D. 


HE CONCEPT OF integral dose origi- 
econ with Mayneord (1). It is a 
measure of the energy dissipated within 
the patient by the absorption of the radia- 
tion. Two methods of measurement of 
integral dose were considered by May- 
neord. One was an approximate integra- 
tion obtained by multiplying each volume 
between consecutive isodose contours by 
its mean dose and summing over the 
volume irradiated to at least the 10 per 
cent isodose contour. This procedure is 
well adapted to circular fields, since the 
volumes between isodose surfaces are 
easily calculated by measuring the mo- 
ment of inertia between isodose contours 
on the isodose chart. The other method 
was the direct mathematical integration 
of the exponential absorption function by 
use of the absorption coefficient measured 
at the center of large fields. 

With 22-Mev x-radiation, the mathe- 
matical integration of the absorption func- 
tion is quite accurate, because of the mini- 
mum side-scattering. This function was 
published by Johns et al. (2) and used by 
Johns, Darby, Watson, and Burkell (3) 
and by Garrison et al. (4) for computation of 
integral dose for fields directed toward the 
center of the body. This latter method is 
quite simple when the entrance and exit 
ports are flat and the intervening tissue is 
homogeneous. 

In general, however, the entrance and 
exit ports are not flat and the intervening 
tissue is not homogeneous. This is es- 
pecially true in irradiating the whole body 
or large segments thereof. The shape is 
different in various body segments and 
is usually irregular. Furthermore, struc- 
tures of both higher and lower densities 
than soft tissue are included, such as bone, 


' From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Ill. 


lungs, and intestine. The relative vol- 
umes of these structures vary widely with 
the individual, with the body segment to 
be irradiated, and also with the extent of 
the malignant lesion. These factors cause 
great difficulty in accurate calculation of 
integral dose based on body measure- 
ments. It seemed desirable, therefore, 
to develop a more precise method of de- 
termining the integral dose by direct dosage 
measurements. 

The relatively high exit dose obtained at 
22 Mev suggests an ionization measure- 
ment of the entrance and exit x-ray flux 
through the patient by transmission cham- 
ber methods. If these measurements were 
proportional to energy flux, their dif- 
ference, when corrected for energy lost 
by scattered electrons, would be the in- 
tegral dose. Such a chamber should in- 
tegrate the incident radiation (primary or 
secondary photons) in such a way that 
ionization current would always be pro- 
portional to its incident energy flux. It 
must also exclude incident electrons from 
its sensitive volume. Tissue-equivalent 
material would also be used in the walls 
in order to produce ionization proportional 
to tissue energy absorption. 


THE INTEGRAL-DOSE CHAMBER 


With the considerations set forth above 
in mind, a transmission chamber, | meter 
square, was constructed from plywood 
with parallel faces coated with graphite. 
The 2.5 cm. spacing to the central plane 
electrode was accurately maintained by 
16 Lucite insulators spaced uniformly over 
the area of the chamber. The front wall 
consisted of 11.2 cm. of plywood, or 6.3 
gm./sq. cm., which was calculated to be 
sufficiently thick to reduce ionization by 
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Fig. 1. The large integral-dose chamber in place, with 
a phantom man in the position of a patient. 
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curves were determined for the x-ray flux 
attenuated in a phantom. The phantom 
was irradiated at 80 cm. target-skin dis- 
tance with fields of various size, with the 
integral-dose chamber positioned at differ- 
ent distances behind the phantom. The 
phantom, which was always much larger 
than the fields, consisted of a stack of 2.54- 
cm. Masonite presdwood sheets placed nor- 
mal to the beam. The slopes of the ab- 
sorption curves, when plotted on semi- 
log graph paper, were found to increase 
as the distance between the chamber and 
phantomincreased. These data are plotted 
in Figure 2. When this distance exceeded 
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electrons scattered from external absorb- 
ers to less than 1 per cent of the ioniza- 
tion produced by secondary electrons 
originating in the walls of the chamber. 
Measurements indicated that increasing 
this thickness to 11 gm./sq. cm.—the ex- 
trapolated range for 22-Mev electrons—had 
no observable effect. The back wall con- 
sisted of 3.75 cm. of plywood, or 2.1 gm./- 
sq.cm. This provided back-scatter equilib 
rium and stopped externally back-scat- 
tered electrons. 

To test this chamber, the absorption 





Fig. 2. Variation of the absorption coefficient with the distance at which the integral-dose chamber is positioned 
I g I 
behind the entrance port of the phantom. 


2 meters, the beginnings of the curves also 
became slightly concave. 

The absorption coefficients of the presd- 
wood as thus obtained were lower than re- 
ported in previous investigations (2, 5), 
when the distance measured from the en- 
trance surface of the phantom to the en- 
trance surface of the chamber was less 
than one meter. Because the secondary 
electron paths at these energies will tend 
to be in the same direction as the incident 
photons, the above phenomenon is ex- 
plained as follows. When the chamber was 














closest to the phantom, it would inter- 
cept Compton photons scattered at wider 
angles from the phantom. These photons, 
when absorbed in the chamber wall, 
would cause the secondary electron paths 
to cross the parallel-faced chamber at some 
oblique angle and the ionization collected 
would be proportional to the secant of this 
angle which, for wide angle scatter, would 
be a considerable quantity. Furthermore, 
these Compton photons will produce more 
oblique electron paths when absorbed, 
simply because their energy is lower than 
that of the primary beam. Some com- 
pensation, of course, is obtained by in- 
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that the range of the secondary electrons 
would be the same. This is not possible 
with gas-filled chambers under ordinary 
conditions. 

An attempt was therefore made to 
measure the angular intensity and energy 
of the secondary x-radiation from various 
phantom thicknesses. For this purpose, a 
smaller square transmission chamber was 
constructed with parallel faces. Its sensi- 
tive volume was 34 X 34 X 2.54cm. The 
walls were of 2.54 cm. Masonite die stock, 
which was found to have the same absorp- 
tion characteristics for the primary and 
secondary radiation as presdwood but a 
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Fig. 3. Scattering measurement set-up. The four chamber positions are indicated. The first 


and third show the way the absorbers were stacked. 
Scale 1:3! 


6. are indicated for the third position. 
creased absorption in the chamber wall for 
oblique photons. As the phantom thick- 
ness is increased, the primary beam is 
attenuated by various absorption proc- 
esses, but the scattered photon intensity in- 
thicknesses of 


creases up to phantom 
about 20 cm. If the chamber weighs this 
scattered radiation too heavily in in- 


tegrating the x-ray flux from the phantom 
because of secant function increase, then 
the observed absorption coefficient will be 
too small. Basically it may be said that 
this chamber does not obey Bragg-Gray 
relationships except for normally incident 
radiation. The problem could be solved 
by having the sensitive volume of this de- 
vice of the same density as its walls, so 





The second and fourth are dashed in. 6, and 


) 
higher density of 1.4 gm./c.c. This cham- 
ber was placed to intercept various angles 
of scattering at a 2-meter radius from the 
phantom previously described, which, how- 
ever, was now irradiated at 60 cm. target- 
skin distance with a 3.7-cm. beam. The 
diagram of the experimental set-up is 
shown in Figure 3. 

For each phantom thickness and for each 
angle, a depth dose determination was 
made of the scattered radiation by placing 
sheets of presdwood, 60 X 60 cm., against 
the front of the chamber to a maximum 
depth of 24 gm./sq. cm. 

The depth dose of the primary beam was 
also measured (without the phantom) at 
160 and 260 cm. target-skin distance by 
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1 2 3 4 5 6 
Absorp 
Relative tion 
Angles Phan- Relative Intensity Coeffi- Relative 
Measured tom Intensity 0 — @ cient Energy 
and Solid Thick- # —@: Spo bs “=e 
Angle ness K So : & em.? uw KSo 
Ratio em.) Io 0 I gm.~! ws To 
6, = 0* 0 0.014 0.014 0.030 
2.5 0.018 0.018 0.030 0.013 
62 = 12° 5 0.021 0.021 0.023 0.019 
10 0.026 0.026 0.0215 0.026 
K = 4.95 20 0.031 0.031 0.0215 0.031 
= 12 0 0.005 0.019 
2.5 0.010 0.028 0.0225 0.010 
fe = 21.5 5 0.014 0.035 0.023 0.013 
10 0.020 0.046 0.023 0.019 
K = 11.0 20 0.025 0.055 0.023 0.023 
6 = 21.5° 0 0.003 0.022 
2.5 0.008 0.035 0.0225 0.007 
6: = 31° 5 0.010 0.045 0.024 0.009 
10 0.015 0.061 0.028 0.012 
K = 166 20 0.018 0.073 0.031 0.012 
@ = 31 0 0.001 0.023 
2.5 0.005 0.040 0.028 0.004 
6 = 40.5 5 0.008 0.053 0.036 0.005 
10 0.010 0.072 0.036 0.006 
K = 22.0 20 0.012 0.086 0.036 0.007 
solid angle of scatter 2x(cos 6; — cos 62) 


solid angle of chamber 0.0273 
“ 0.0215 cm.* gm 


—t.3ys 


1Ole cos 6 


“6.3 
cos Ge ” 


* @,, when measured, was actually 3° to keep the chamber out of the primary beam. 
This assumes that the scattering from 0 to 3° is of approximately the same intensity as the average from 3 to 


angle in the cone 0-12° 


12° 


the same technic. The beam was well 
within the limits of the chamber and both 
data were the same. The observed absorp- 
tion coefficient of 0.0215 sq. cm. gm.~! 
is, however, questionable. It is 9 to 14 per 
cent lower than that measured at the center 
of large beams for similar radiation (2, 5). 
Failure of the Bragg-Gray conditions 
again in this smaller chamber is the basis 
for expecting this coefficient to be ficti- 
tiously small, since the results of this ex- 
periment show that approximately 10 per 
cent of the energy in the primary beam 
appears as scattered radiation at angles up 
to 40°. However, since this measurement 


of the primary beam is used only to deter- 
mine the ratio of the scattered to incident 


TABLE I: VALUES OF INTENSITIES AND ENERGIES FOR SCATTERED RADIATION 


7 8 4 10 ll 12 


Calculated 

Intensity Intensity 

Energy Cade. Measured 

Relative Intensity 0 — 6 Calcu- lated Intensity 
Energy ‘ LZ) KS» lated Intensity ° =o 

S  & Energy > j Intensity at 6.3 . y KS 

4 s-6 ) ae es ow 
a KSe 0 at 63 gm./cm lL 
F Lal gm./fem.? 0 — th 
0 Bs ‘ Ms 2 u KSo 6, — Oe Oe KS me a 
N 
0 ks Io To 0 lo > ; 
Ms 
0 

0.013 1.40 1.40 0.017 0.017 1.34 
0.019 1.07 1.07 0.021 0.021 1.08 
0.026 1.00 1.00 0.026 0.026 1.00 
0.031 1.00 1.00 0.031 0.031 1.00 
0.022 1.05 1.31 0.010 0.028 1.26 
0.033 1.07 1.07 0.014 0.035 1.08 
0.045 1.07 1.03 0.020 0.046 1.03 
0.054 1.07 1.03 0.025 0.056 1.03 
0.030 1.04 1.24 0.080 0.036 1.22 
0.042 1.12 1.08 0.011 0.046 1.10 
0.056 1.30 1.09 0.016 0.062 1.09 
0.066 1.45 1.11 0.018 0.073 1.10 
0.033 1.28 1.20 0.006 0.042 1.25 
0.047 1.64 1.13 0.008 0.054 1.16 
0.063 1.68 1.15 0.011 0.073 1.16 
0.074 1.69 1.17 0.013 0.086 1.17 


~ , where 1.01 is normalization factor and cos @ is the mean cosine from #; to 62 


However, K was calculated for the entire solid 


intensities, chamber errors should nearly 
cancel each other. Also, the scattered 
beam is only 10 per cent of the incident 
primary beam, and therefore a small error 
in the scatter measurement would be 
negligible in terms of total exit flux. 

Each depth-dose curve was plotted on 
semi-log graph paper and extrapolated to 
zero absorber thickness to determine the 
incident intensity: Jo and So for the pri- 
mary or secondary beams respectively. The 
incident energy is then Jo/u or So/u, where 
u, is determined from the same depth dose 
curve as So and yu is 0.0215 sq. em. gm.~! as 
stated above. 

To determine the total intensity of 
scattered radiation, it was necessary to 
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multiply each observed So by the ratio of 
solid angle in the hollow cone of radiation 
(scattered between 6, and @.) to the solid 
angle subtended by the chamber. The 
ratio of total scatter intensity to incident 
beam intensity is given in Column 3 of 
Table I. 

This intensity ratio is summed over the 
solid angle in the cone 0 to @ in Column 4. 
§ is the maximum scatter angle inter- 
cepted by the chamber. Column 6 shows 
the rate of energy in the scattered beam 
to that in the primary beam at each 


angle. The summation of this energy 
from 0 to 6 is given Column 7. Columns 
4 and 7 are plotted in Figure 4.2, Column 


8 gives the ratio of scattered intensity to 
scattered energy for each angle. Column 
9 shows the ratio of scattered intensity 
summed from 0 to @ to the scatter energy 
summed over this angle. 

Columns 10 to 12 are devoted to the 
estimation of the effect of this energy enter- 
ing the large integral-dose chamber when 
it is placed at 60 cm. behind the phantom 
so that the maximum scatter angle meas- 
ured (40.5°) will be at the extremity of this 
chamber (assuming it to be a 1 meter circle 
instead of a 1 meter square). Column 10 
gives the intensity which the integral-dose 
chamber should measure for each included 
angle when corrected for both tlre absorp- 
tion in the 6.3 gm./sq. cm. front wall at 
the effective angle of incidence and the 
increased ion path length at this angle. 
These values are normalized to compare 
with Column 4. Column 11 is the summa- 
tion of the values in Column 10 from 0 to 
#, to predict the intensity measurable up 
to @. This is directly comparable with the 
values in Column 4. Column 12 is the 
ratio of this calculated measurable in- 
tensity from (0) to 6 to the energy measured 
from 0 to 6 in Column 7. The fact that 


_* The scattered energy appears to obey the exponen 

tial law as stated by Cassen, Corrigan, and Hayden 
(6). The observed scattering has been fitted to the 
empirical formula from 0 to 12°, as is shown in Figure 4 
This indicates that further analysis will lead to a re- 
vision of the formula for 22-Mev x-rays absorption in 
tissue, since after 20 cm. of tissue about 10 per cent of 
the photon energy is secondary radiation. 
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Fig. 4. Build-up of scatter with depth of phantom 
The scattering intensity at zero absorber is produced by 
the collimator system. Note, however, that its energy 
is small 


the results in Column 12 are very little 
different from those of Column 9 gives 
evidence that the large chamber at the 
calculated position integrates closely the 
measurements made by the little chamber. 
This means that the effect of longer ion 
paths (more oblique) at the wider scatter 
angles is almost perfectly compensated by 
increased absorption in the front wall 
(from the oblique incidence). 

In Column 12 it is seen that the ratio of 
intensity to energy is 10 to 20 per cent too 
great at the larger acceptance angles for 
the thicker phantoms. This is due to the 
wide-angle scattering producing more ion- 
ization for its photon energy than the pri- 
mary beam. The large integral-dose cham- 
ber can therefore be adjusted to such a 
distance from the phantom that this in- 
creased ionization compensates for the 
energy scattered at angles too large to 
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intercept the chamber and thus still 
accurately measure the photon energy 
flux. 

In this respect, the calculated meas- 
urable intensities from 0 to 31° in Column 
11 are very nearly the same as the energy 
flux from 0 to 40.5° in Column 7. Since 
the energy scattered beyond 40° appears 
to be negligible, it would seem that posi- 
tioning the chamber to accept 31° by 
placing it approximately 80 cm. behind 
the entrance to the phantom would be 
correct. This is where the absorption co- 
efficient is 0.022 sq. cm. gm.~! from Figure 
2. However, due to doubts expressed be- 
fore about the validity of this measure- 
ment from these chambers because the 
Bragg-Gray conditions are not fulfilled, 
it will probably be best to use the coeffi- 
cient previously determined (2, 6) where 
up ~ 0.024 sq.cm. gm~'. From Figure 2 
it is seen that one has to place this chamber 
at about 150 cm. behind the entrance to the 
patient, which is a convenient position 
during therapy with our horizontal beam. 
If one uses a shorter distance, however, 
the error will certainly be small. 

To be able to use this method of integral 
dose determination, it is necessary to know 
the energy loss by electrons scattered from 
the exit of the patient. We will consider 
a parallel-faced phantom and a parallel 
beam intersecting it normally. The ex- 
ponential absorption of electrons is as- 
sumed (2). If D is the electron energy 
flux, then the rate of absorption is: 


dD 


— 
dx De 


where y, is the electron energy absorption 
coefficient. The x-ray beam is also ab- 
sorbed exponentially where J, is the inci- 
dent photon flux and I is the flux at depth 
x. Its rate of absorption is: 

dl 


dx = —I, = «= Tue Mx 


from 
I = Tee wx 


The total electron energy flux at any point 
is therefore: 
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D = f (Tome BX — Dye)dx 
The solution is: 


D = Io 


Me 


(e BX — @ MEX) 








The energy absorbed in the phantom is: 
E = I, — I(x) — D(x) 
= I — I(x) = To(e MX — @-MeX) 
If x is greater than 6 cm. e~“* is neg- 
ligible. Then: 


Ie — 1( - a2 
Me ~ 


l-1(1 + . ) 
Me ~ Bb 


From the previously published values (2), 
uw. = 0.8 sq. cm. gm~', uw = 0.0246 sq. cm. 
gm.~' and (5) wu, = 0.77 sq. cm. gm.~!, » 
=().0235 sq. cm. gm.~', one obtains p/u,—p 
= ().032 in both cases. 

Thus the energy absorbed by the patient 


3s. 


II 


E = Ig — 1.03 I (exit) 


If J and J, are read off a suitable meter 

calibrated directly in = the 

A ampere roentgen 
calculation of integral dose becomes ex- 
tremely simple. For fields which partially 
intercept the patient, the 3 per cent correc- 
tion factor must be made smaller by 
multiplying it by the fraction of the area of 
the beam which intercepts the patient. 

A further advantage of this instrument 
is that it can usually be used when part 
of the supporting chair, bed, or equipment 
is in the exit field. One additional meas- 
urement is required, namely, replacing the 
fixture in exactly the position used and 
measuring the exit flux without the patient. 


If: 


Jo = incident flux 

I. = exit flux from patient 

J, = exit flux from patient and fixture 
J, = exit flux with fixture only in beam 


flux attenuation ratio in 
Its re- 


then J,/l,= 
fixture only for a uniform beam. 


ciprocal times the exit flux J, should give 

















COMPARISON BETWEEN MEASURED AND 
CALCULATED INTEGRAL DOSE 


fase II: 


22.5 Mev x-rays; fields 10 cm. in diameter; T.S.D 
80 cm.; T.C.D. 150 cm.) 


Integral Dose 


Thickness of Calculated Measured 
Absorber gm. r/- per gm. r/- per 
(cm.) em.? r cent em.? r cent 
18 (phantom) 1,342 32.5 1,370 34.5 
18.5 (patient) 1,360 
26 (phantom) 1,755 42.5 1,805 44.0 


the patient exit flux 7, provided that the 
exit beam from the patient is reasonably 
uniform in intensity. Then the integral 
dose is calculated as before from the value 
of I,. 

No attempt has been made to discuss 
units of radiation intensity or energy. 
That has been adequately covered else- 
where (7-11). Further measurements are 
contemplated to evaluate the clinical 
application of this instrument. 

College of Medicine 
University of Illinois 
Chicago 12, Ill 
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SUMARIO 


Cdamara Grande de Yonizacidn para Mediciones de la Dosis Integra 
en la Radioterapia con Betatrén 


Describese una camara grande de yoniza- 
cién para medicién de la dosis integra en 
enfermos tratados con el betatrén de 23 
Mev. Con esa camara puede medirse la 
cantidad de irradiacién en el haz de salida. 
Restando la dosis de salida de la dosis 


conocida de entrada, se computa la dosis 
integra. Debido a las propiedades de los 
rayos esparcidos a las elevadas energias 
empleadas, la aplicaci6n inicial de la camara 
ha resultado mas facil con esas energias 
que con las mas bajas. 


DISCUSSION 


Lester S. Skaggs, Ph.D. (Chicago, Ill.): The 
calculation of an integral dose is a rather labori 
ous task, particularly when you have a number 
of densities and you start worrying about the 
effect of the structure of the body on these calcu 
lations. This simple method of determining that 


quantity will, I think, lend cheer to anyone who is 
worried about the problem. 

The point made in this paper, that the method 
works only for very high energies, needs emphasis. 
It is a characteristic of high-energy x-rays that 
the scattering is primarily in the forward direc 
tion, and it is because of this that a chamber of, 





let us say, reasonable size could be used to meas 
ure the total emerging beam. At energies of | 
or 2 million volts, much larger scattering angles 
will occur, and therefore a much larger angle 
must be used in the measurements 

It would appear that it might be possible to do 
something about this in the case of 1- or 2-million 
volt x-rays by using a number of smaller chambers 
strategically located about the treatment room 
This would certainly work with a homogeneous 
phantom. In the case of a patient, it would take 
some evaluation and some investigation because 
of the possibility of dense structures affecting 
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some of the chambers differentially. In one par 
ticular instance, however, the so-called vertical 
rotation, this objection should disappear and the 


method should work very well with either high or 


low energies 
I think there has been a question in the minds 


of some as to the value of the integral dose 
People have been accustomed to think that 
when vou spare the skin and irradiate the tumor, 
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vou have done all that could be done. That 
was probably so in the low-voltage (less than 
2 million kv.) region, but with these modern 
technics, all the possibilities in rotation, and th« 
high energies which spare the skin, this is on 
of the factors we are going to have to start to 
consider. I believe that a simple method of 
evaluating the integral dose is a real contribu 


tion 











Dosimetry of Localized Beams’ 


G. SHAPIRO, M.S., J. OVADIA, Ph.D., and J. S. LAUGHLIN, Ph.D. 


N SOME BIOLOGICAL experiments aimed 
I at evaluating the localized effect of 
radiation on specific parts or organs of ani- 
mals, x-ray fields of about 1.0 to 1.5 cm. 
diameter must be used. Typical ex- 
amples are the irradiation of tumor im- 
plants in mice or hamsters, and the irra- 
diation of knee joints of young mice. 
Small fields are also necessary in order to 
achieve uniform irradiation in some bac- 
teriological and chemical experiments which 
require doses of the order of 100,000 r and 
can thus be carried out practically only at 
small target distances. 

Figure 1 shows the use of a localized 
beam for the irradiation of the knee joint of 
a young mouse. This particular experi- 
ment was undertaken in an attempt to cor- 
relate the decrease in the production of alka- 
line phosphatase in the knee joint with the 
energy absorbed by the soft tissue in bone; 
it is an extension to higher energies of 
similar investigations carried out with x- 
ray beams with peak energies of 100 kev, 
180 kev, and 1,000 kev (1). Only the 
knee joint is in the beam. The remainder 
of the animal receives a negligible dose. 
The holder itself is mounted on the genera- 
tor so that identical and easily reproduc- 
ible irradiation conditions prevail. 

The problem is to evaluate the dose re- 
ceived by the soft tissue or bone under the 
conditions of irradiation. A conventional 
method of dose measurement would in- 
volve the use of a cavity ionization cham- 
ber. The ionization density in such a 
chamber can be interpreted to give the 
energy absorbed in the surrounding me- 
dium when the spectrum of the secondary 
electrons and the stopping power in the 
medium and gas as a function of electron 
energy are known (2, 3). If correlation 
with the roentgen is desired, there should 





joint 


holder for irradiation of knee 
with 22.5 Mev x-rays, mounted on face of betatron 


Fig. 1. Mouse 


also be sufficient thickness of air wall ma- 
terial for electronic equilibrium. This 
means that the ionization produced in the 
air cavity by electron tracks originating in 
the scatterer equals the ionization lost to 
the cavity by tracks originating in it but 
terminating outside the cavity. This con- 
dition is fulfilled if the radiation remains of 
constant intensity while traversing a 
cavity wall of thickness equal to the maxi- 
mum range of the secondary electrons. 
Due to the high range of the secondary elec- 
trons at energies above 2 Mev, it is im- 
possible to meet these conditions, and a 
direct measurement of dose in roentgens 
with a cavity chamber is thus impossible. 
As a working standard for measuring 
x-rays in the 2 to 100 Mev region, one nor 
mally uses a Victoreen thimble chamber 
surrounded by a wall of low atomic num 
ber material (4). The thickness of the wall 
is such as to give a maximum in the ioniza 
tion density of the cavity and is called the 


' From the Division of Physics and Biophysics, Sloan-Kettering Institute, Memorial Center, New York, N. Y 


Presented at the Thirty-ninth Annual Meeting of the Radiological Society of North America, Chicago., Il! 


3-18, 1953. 


Dec 








IIL 


8 
2mm. cube anthracene crysto! 





5 cm. beam diometer - 8 cmLucite 
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= Lucite 


= Bolus moteric 


Diagrams comparing the scattering condi- 
beam during irradiation and with 


Fig. 2 
tions for a 1.5-cm 
various detectors 


equilibrium thickness. For 20-Mev peak 
x-rays, this thickness is 4 cm. 

It is impossible to fulfill any of the above 
equilibrium conditions at betatron energies 
for a beam of as little as 1.0 to 1.5 cm. diam- 
eter. The irradiated object is thus ex- 
posed under non-equilibrium conditions. 
To evaluate the dose delivered, the detec- 
tor used must simulate these conditions. 

Figure 2 illustrates the above ideas for a 
mouse knee under the conditions of irradia- 
tion. A shows the knee joint surrounded 
by tissue-equivalent material. B is a 
small (2-mm, cube) anthracene crystal de- 
tector at the position of the knee joint, 
with the scattering conditions quite simi- 
lar to those of A. C illustrates the small- 
est ionization chamber used, a cylindrical 
cavity 5 mm. long with a diameter of 5 
mm. The tissue equivalent scatterer oc- 
cupies about 90 per cent of the beam area. 
With the smallest Victoreen thimble cham- 
ber, the 250-r chamber shown in D, the 
scattering material occupies only 82 per 
cent of the beam area. The cavity ioniza- 


tion chamber thus constitutes a major per- 
turbation in the small absorbing volume. 


G. SHAPIRO, J. OVADIA, AND J. S. LAUGHLIN 





February 1955 


The crystal is advantageous, as its dimen- 
sions can be smaller and its density is 
nearly the same as that of the absorber. 
Any dose measurement comparable to 
roentgens with a betatron beam of small 
diameter must be made at long target dis- 
tances where the beam area is large enough 
to cover an extent of scatterer larger than 
the range of any secondary electron. With 
such a Ievalized beam, a dose measurement 
at a long target distance cannot be extrap- 
olated theoretically to obtain the dose at 
the position of the irradiated animal. An 
empirical extrapolation must be obtained, 
and the effect of type and size of detector 
used in the extrapolation must be known. 
The procedure for the measurement of 
the intensity of the betatron x-ray beam 
is different from that for the measurement 
of dose. The intensity of an x-ray beam 
can be expressed in ergs/cm.*-sec. It 
equals the number of photon/cm.*-sec. at 
the point of interest times the energy of 
each photon. A small detector, sensitive 
to the x-ray photons only, gives the rela- 
tive measure of the intensity as long as the 
energy spectrum remains unchanged. An 
example of such a detector is a thin foil 
activated by high-energy photons. A thin 
scintillation crystal can also provide a rel- 
ative measure of the number of photons in 
a beam, since a proportion of the high- 
energy photons dissipate a small amount of 
energy in it. With high-energy beams, 
there is a negligible change in the x-ray 
spectrum in passing through a thin crystal. 
Thus, the light output of the crystal, 
which is proportional to the energy dissi- 
pated in it, is also proportional to the 
number of photons and hence to the in- 
tensity of the primary beam. The crystal, 
however, is also sensitive to secondary elec- 
trons and light; care must be taken to 
minimize the amount of scattering material 
in the beam by using a small thin crystal, 
and also by reducing to a minimum the 
thickness of the opaque coating which 
makes the crystal assembly light-proof. 
The measurement of intensity with a cavity 
ionization chamber presents the same diffi- 
culties as measurement with a crystal, with 
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the added disadvantage that, for mechani- 
cal reasons, the chamber wall cannot be 
reduced beyond certain limits. A further 
advantage of crystal detectors is the in- 
creased sensitivity which permits the use of 
a much smaller detector. 

For the above reasons, data taken with a 
thin-walled ionization chamber and with a 
small scintillation crystal have been called 


intensity measurements, and data ob- 
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further deviation at small distances due to 
lack of equilibrium conditions. 

Figure 4 shows the experimental ar- 
rangement used to measure intensity and 
dose rate at various target distances. 
The detector is a 2-mm. anthracene cube. 
The crystal is mounted at the end of a 
quartz rod which acts as a light pipe to the 
photomultiplier tube, which is thus kept at 
some distance from the x-ray beam. With 


(SCHEMATIC) 





Detector 
Target > B ; 
an t 
cm. beam diameter Scatterer 
60 cm. target distance 
= L l 1 
0 100 200 
Target Distance (cm) 
Fig. 3. Experimental arrangement (schematic) used in the measurement of dose rate 


and intensity at various target distances 


tained with the same detectors surrounded 
by an 8-cm. Lucite scattering cube repre- 
sent dose rate. The difference between 
intensity and dose rate is illustrated by a 
series of measurements taken at various 
target-detector distances for beams having 
diameters of 1 cm. and 1.5 cm. at 60 cm. 
target distance. Figure 3 shows the ex- 
perimental arrangement schematically. 
The intensity of radiation from a point 
source varies inversely as the square of the 
distance when scattering and air absorption 
are negligible. This is the case for the 
betatron x-ray beam and has been verified 
with a small ionization chamber for large 
field sizes (10 X 10 cm. at a target distance 
of 80 cm.). However, when a beam of 1 
em. or 1.5 cm. diameter at 60 cm. target 
distance is used, enough scattering can 
occur in the collimator to introduce a de- 
viation from the inverse-square law at 
small distances. When a scattering me- 
dium is used around the detector to obtain 
a measure of the dose rate, there will be a 























such a small crystal, both the light pipe and 
photomultiplier introduce a background 
reading which varies with distance and has 
amounted to as much as 13 per cent of the 
signal at a target distance of 250 cm. 
This is corrected for by removing the crys- 
tal and taking readings with the photo- 
multiplier and quartz rod alone. The dif- 
ference between these two readings is a 
measure of the intensity of the x-ray beam. 
For dose rate measurements a Lucite block 
surrounds the crystal assembly. 

Figure 5 shows the results of these meas- 
urements. The represents the 
target detector distance. The solid curve 
represents an inverse-square decrease with 
distance. Beyond a distance of about 200 
cm., both intensity and dose rate points 
agree with the inverse-square decrease. 
At smaller distances, the dose rate is less 
by as much as 20 per cent than that to be 
expected from an inverse-square attenua- 
tion curve. 

Similar results 


abscissa 


were obtained with a 





230 G, SHAPIRO, J. OVADIA, AND J. S. LAUGHLIN 


* 
. 


# 
é 





February 195, 


g 
af 3 


a 


| oa 
a 


Fig. 4. Experimental arrangement used in the measurement of the intensity of the betatron x-ray beam with a 
scintillation crystal. Transit at left is used to align the detector. 


cylindrical cavity ionization chamber 5 
mm. long and 5 mm. in diameter as a detec- 
tor. To compare both sets of data, it is 
more convenient to plot them on a log-log 
scale. This has been done in Figure 6. 
The abscissa represents the target-detector 
distance. The ordinate represents the 
reading of the detector under various con- 
ditions, as labeled on the different curves. 
The data have been normalized to unity at 
500 cm. At large distances one obtains a 
straight line, whose slope determines the 
power law followed. The measured slope 
is 1.98 + 0.03, which thus represents an 
inverse-square law decrease. The inten- 
sity points are well above the straight line 
at small target distances. As can be seen 
for the 1.5 cm. diameter beam, the experi- 
mental intensity and dose-rate data ob- 


tained with both the scintillation crystal 
and the 5-mm. air cavity chamber agree, 
which shows that the small air volume of 
the chamber in this case introduces a neg- 
ligible error as compared to the crystal. 
As was pointed out before, an error of 20 
per cent occurs at the irradiation distance 
of 60 cm. with a 1.5-cm. beam if the dose 
rate is assumed to follow an inverse-square 
law dependence on distance. The effect 
is even greater for a l-cm. beam, where, 
under the same conditions, the error would 
be 40 per cent. A check was made to 
determine the error that would be made by 
using a Victoreen thimble chamber directly 
at the position of irradiation. With the 
smallest Victoreen thimble chamber avail- 
able, the 250-r chamber, the error amounts 
to 17 per cent with the 1.5-cm. beam. 





me 
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The difference in the dose-rate curves for 
the 1-cm. and 1.5-cm. beam arises from 
the fact that for a given detector distance a 
different volume of scatterer is in the beam. 
This is evident in Figure 7, where the ratio, 
D/I, of dose rate over intensity is plotted 
against beam radius rather than target 
distance. Intensity and dose rate are 
both normalized to unity at 500 cm. The 
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Fig. 5. Experimental decrease of the intensity and 
dose rate of a localized beam of 22.5 Mev x-radiation 
with target distance. The results obtained with a 2 
mm. cube anthracene crystal are compared with an in- 
verse square decrease. 


data from both the 1.0-cm. and 1.5-cm. 
beam fall on the same curve. The ratio 
D/I increases at small target distances, 
and thereafter remains constant. As the 
beam size increases with distance, only the 
amount of side-scatter into the detector is 
varied. From the graph it can be seen 
there is a negligible contribution to the 
central dose rate from portions of the beam 
at a radius greater than 2 cm. This is in 
agreement with experimental data ob- 
tained at the National Bureau of Stand- 
ards with a 25-r Victoreen chamber and a 
48-Mev betatron x-ray spectrum (4). 
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Fig. 6. Decrease of the intensity and dose rate of 

22.5-Mev peak x-rays with target distance. Results 
obtained for two small field sizes, and with different 
detectors are compared. 
Although high-energy quanta produce 
mainly forward scattering, the spectrum of 
a radiation beam with a maximum energy 
of 22 Mev is continuous and the amount 
of short range side-scatter is appreciable. 

It is more difficult to obtain true inten- 
sity measurements with a cavity ionization 
chamber or even a small crystal in the 
case of 250-kv x-rays, since the range of 
secondary electrons is so small that such 
a detector also partially measures dose 
rate. 

However, for purposes of comparison, 
data were taken with a 2-mm. cube 
crystal in a beam having a diameter of 
2.0 cm. at a target distance of 30 cm. In 
one case, no scattering material waspresent ; 
in the other the crystal was surrounded by a 
presdwood block 2.5 cm. in diameter to 
simulate an irradiated object the size of an 
average adult mouse. In this case, both 
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localized beam of 250-kv.p. x-rays with target dis- 
tance. Results obtained with 2-mm. cube anthracene 
crystal 


curves exhibit an inverse-square law de- 
pendence from a target distance of 30 cm. 
on. This appears in Figure 8. The dif- 
ference between the two curves is due to 
absorption in the phantom. As is to be 
expected, the dosimetry of small diameter 
250-kev x-ray beams introduces no addi- 
tional problems. 


SUMMARY 


The dosimetry of any high-energy x-ray 
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DISCUSSION 


Henry Quastler, M.D. (Urbana, Ill.): The 
authors are to be thanked for undertaking this 
difficult and delicate job. The problem of small- 
field dosimetry is of comparatively little concern 
to the clinician; if you have a very small field you 
are usually not too much worried about dosage 
errors of, say, 20 per cent. But in experimental 
work this is a very critical problem; field sizes 
can go down to a few millimeters if one wants to 
irradiate small objects like the adrenal of a mouse. 
I hope the authors will carry their work into all 
energy ranges and down to the smallest field 
sizes. 

I have one question with regard to local radia- 
tion quality (7.e., micro-distribution of ioniza- 
tions). Is this exactly the same whether you do 
or do not have electronic equilibrium? 


Gail D. Adams, Ph.D. (San Francisco, Calif.): 
First, a remark on what has just been said: I 
suggest there is really very little quality differ- 
ence. We are talking about the electrons which 
are secondary to high-energy photons and the 
question relates to the manner in which these 
electrons are absorbed as they pass through mat- 
ter. Apart from excitations, the details of this 
absorption result in the production of ion clusters 
and delta rays. I suspect the pattern of these 
ionizations changes very little along the path of 
high-energy electrons. Specific ionization changes 
demonstrate changes in the frequency of produc- 
tion of these clusters and rays but not the pattern 
of energy transfer to each. The actual end of a 
primary electron track is of little significance in 
this respect since it is essentially a delta ray. 

The paper under discussion is another example 
of the fine type of study that comes from Dr. 
Laughlin and those associated with him. The 
problem is certainly one to distinguish carefully 
the intensity of radiation from the absorbed dose 
rate, about which we heard so much yesterday. 

One has read in the literature of a number of situ- 
ations which involve not quite linear responses of 
crystals, of photo-multipliers, of amplifiers, and one 
would wonder, in the measurement of the intensity 
here by means of the crystal, whether there would be 
an overloaded area. I think there could be. The 
answer in this particular experiment, I would like to 
emphasize, gives indication that it does not exist. 
Maintaining a linear intensity function over a factor 
of 60, as I recall the graph, is rather substantial evi- 
dence. The really important evidence is the appear- 
ance of the last graph and in particular the constancy 
of the observed ratio for beams greater than the 2 
cm. radius, no matter how obtained. 

I would like to note that the radiation from our 
70-million volt synchrotron will require, as extra 


polated from this present paper, beams of diameter 
10 to 15 cm. before intensity may be used to measure 
dose rate, or conversely. 


R. R. Newell, M.D. (San Francisco, Calif.) 
I think that attempts to get a smooth answer in 
dosimetry of a small part are in some degree mis- 
guided. Most of the difficulties in measurement 
are correlated with unevenness of energy absorp- 
tion in the part. When you smooth things out 
so that you get a definite answer, you put in an 
artificial smoothness of irradiation that does not 
actually exist in the practical situation for which 
vou desire the measurements made. 

I am very presumptuous in suggesting a dif- 
ferent way to go about it: Send the narrow beam 
through a drum ionization chamber of large di- 
ameter with electrode subdivided so that pattern 
of ionization can be sampled over the whole 
radial field of secondary electrons. Put in cen 
tral element of phantom and record the secondary 
electron ion field. Add progressively thicker 
peripheral layers of phantom, and calculate the 
elements of dosage by difference of secondary 
electron fields. 

Or another way: Make a phantom of scintil 
lating crystal and judge the distribution of dose 
within it by the distribution of light emission. 
A high self-absorption for the fluorescent light 
would be needed to minimize the interference 
from internal reflections. 


J. Ovadia, Ph.D. (closing): Replying to Dr. 
Quastler: The local radiation quality is deter- 
mined by the energy spectrum of secondary elec- 
trons produced in the beam. The shape of the 
spectrum varies rapidly until equilibrium condi- 
tions are approached.! 

As we mentioned above, even the small air vol- 
ume of a 250-r Victoreen thimble chamber pro- 
duces a 17 per cent error with a 1.5-cm. beam. 
Thus it would be a practical impossibility to con- 
struct the complex chamber described by Dr. 
Newell. 

With reference to the suggestions involving 
scintillation crystals, a possible approach would 
be to use a nuclear emulsion, which can be con 
sidered as a distribution of microscopic crystals 
embedded in a tissue-equivalent gelatin base. 
By a microscopic study of the developed silver 
grains, the microdistribution of the radiation 
could be investigated. 


1 Note added in proof: H. Brysk (Physical Rev. 96: 
419, 1954) has recently calculated energy spectra of 
secondary electrons produced in the passage of 40-Mev 
gamma rays through water. This work gives a quanti- 
tative answer to the questions raised by Dr. Quastler, 








Neck Roentgenograms in the Diagnosis 


of Esophageal Carcinoma’ 


LEWIS L. HAAS, M.D., and BERNARD BAKER, M.D. 


SOPHAGEAL carcinoma is usually diag- 
E nosed radiographically by analysis of 
the intraluminal defects as shown in the 
barium-filled esophagus. The direct roent- 
gen signs which are so frequently visible on 
the plain film are often neglected, though 
they may significantly alter the therapeu- 
tic indications and prognosis, and may aid 
in determining progression or regression of 
the disease. 

The direct roentgen signs differ with the 
various segments of the esophagus. For 
lesions of the cervical and upper thoracic 
esophagus, sagittal and lateral neck roent- 
genograms are a valuable diagnostic aid 
(a) when intramural or extra-esophageal 
tumor extension exceeds the intraluminal 
changes as visualized in the barium-filled 
esophagus; (6) when there is inadequate 
barium filling of the esophagus, either for 
technical reasons or because of severe dys- 
phagia or vomiting, and when, because of 
stenosis, the entire length of the lesion 
cannot be outlined; (c) when the barium 
meal is contraindicated by danger of 
hemorrhage or perforation; (d) when, 
without previous suspicion, a plain film 
made for other reasons calls attention 
to the possibility of esophageal carcinoma, 
as has happened in some of our cases. 

The esophageal orifice lies at the level 
of the cricoid cartilage, and any tumor at 
this level may produce alterations of the 
neighboring hypopharyngeal structures, 
with or without their direct involvement. 
Figure 1 shows deformity and asymmetry 
of the piriform sinuses due to indirect 
pressure by the lesion in the cervical por- 
tion of the esophagus (A), with regression 
of the deformity (B) after radiotherapy to 
the primary lesion. Tumors of the esopha- 
gus in this area may simulate primary 
hypopharyngeal tumors by direct exten- 
sion, though the alteration is limited mainly 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Ill. 
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Fig. 1. A. Deformity and asymmetry of the 
piriform sinuses due to an extensive lesion in the 
cervical esophagus. Note outline of trachea by 
barium spilled into the larynx from the obstructed 
esophagus (same case as Fig. 4). 

B. Regression of asymmetry and deformity of 
piriform sinuses following betatron irradiation. 


to the inferior portion of the piriform sinus. 
Figure 2 A shows such an irregular involve- 
ment of the base of the piriform sinus, with 
restoration after betatron irradiation (Fig. 
2, B and C). 

Tumors in this segment of the esophagus 
may extend in any direction: lateral, 
anterior, posterior. Lateral extension of 
the tumor shadow should be visualized 
in the anteroposterior view. Such visuali- 
zation, however, is rare. More commonly, 
lateral extension in advanced stages is 
shown by lateral tracheal displacement. 

Extension in the anterior or posterior 
direction produces a thickening in the 
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Fig. 2. A. Irregularity of the base of the piriform sinuses due to carcinoma of the cervical 
esophagus. 
Band C. Gradual regression of the irregularity following irradiation, with restoration of the 


piriform sinuses (same case as Fig. 6). 





Fig. 3. A. Widening of the prevertebral shadow compressing the posterior tracheal 
wall. 

B. Tumor involving the posterior esophageal wall, displacing the lumen anteriorly. 
along with the uninvolved anterior wall. 





Fig. 4. A. Wedge-shaped widening of the retrotracheal soft tissues. 
Faint outlining of the posterior tracheal wall by barium spilled over into the 
larynx. The tracheal invasion, revealed by tracheoscopy, is not visible (same 
case as Fig. 5). 

B. Regression of wedge shape and marked decrease in the width of the 
prevertebral soft-tissue shadow, six months after betatron irradiation. 

C. Reappearance of widening, proving the recurrence of the lesion, three 
weeks after B. 

D. Further widening of the prevertebral shadow, blurred posterior tracheal 
wall, and tumor invading the tracheal lumen. Two months after C. 
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Fig. 5. A. Extensive circular tumor of cervical esophagus extending inferiorly below jugular notch (same 
case as Fig. 4). The tumor compresses the posterior tracheal wall, pushing and narrowing the trachea anteriorly. 
There is also a large posterior mass; however, because of poor film quality, entire extension is not visible 

B. Marked decrease in size of tumor and decreased tracheal compression, four and a half months later, after 


irradiation. 


C. Further decrease in size of the mass, with almost normal anterior wall thickness, ten weeks after B 


prevertebral (post-tracheal) soft tissues. 
In this area the thickening is usually 
wedge-shaped, starting at the cricoid level. 
The posterior tracheal wall initially deviates 
around or above the mass in the form of an 
are (Fig. 3A). If the lesion is large, it may 
compress the posterior wall of the trachea 
more extensively, narrowing its lumen 
(Figs. 4, and 6A and B). In some of our 
cases there was erosion into the trachea, 
but this was not always diagnosed roent- 
genographically (Figs. 4A and 6A). In 
very advanced stages, however, we could 
observe blurring and invasion of the pos- 
terior tracheal wall (Fig. 4D). We did 
not see any cases with communicating 
perforation. In those cases in which 
barium was found in the trachea or bronchi, 
this was due to a spilling over from the 
obstructed esophagus into the larynx 
(Fig. 1A). 

Where the prevertebral tissue is thick- 
ened, the effect of irradiation can be 
followed by lateral neck films without the 
use of a contrast medium, by observation 
of the increase or decrease in the width 


of the thickened tissue and by noting the 
degree of compression of the trachea 
(Fig.4). Figure 5 shows a marked gradual 
decrease in tumor size after irradiation and 
relief of the tracheal compression. Figure 
5C shows disappearance of the pre-esoph- 
ageal mass; the outline of the lumen is rel- 
atively smooth, though one irregular shadow 
posteriorly leaves a doubt of complete cure. 
The tumor subsequently recurred. 

Figure 6, A, B, and C, demonstrates a 
similar relationship. Figure 6A shows the 
widened retrolaryngeal tissues and the 
tracheal compression after tracheotomy. 
Figure 6B shows a moderate decrease of 
the widening during radiotherapy. In 
Figure 6C the esophageal lumen is shown 
to be occluded below the level of the 
clavicle, with suprastenotic dilatation and a 
large air bubble above. A faint soft-tissue 
tumor shadow is also visible posteriorly, 
parallel to the barium-filled lumen, ex- 
tending inferiorly and also superiorly into 
the cervical retrolaryngeal space, giving 
the impression of an intramural infil- 
trating growth. 
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Fig.6. A. Esophageal carcinoma of the uppermost cervical segment, involving the 
trachea (same case as Fig. 2), with widening of the retrotracheal space. Tracheal 
invasion is not visible. 

B. Moderate decrease of widening after completion of irradiation. 

C. Barium filling before irradiation shows the suprastenotic dilatation with large 
‘air bubble’ and widening of the prevertebral space. The soft-tissue shadow of the 
tumor involves largely the posterior esophageal wall, extending above the air bubble 
and below in cone shape around the constricted esophageal lumen 

DL). Disappearance of tumor shadow with restoration of esophageal lumen seven 
weeks later, following betatron irradiation 
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Fig. 7. A 
esophagus. 
ably played a part. 


B. Distortion of air bubble, 
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Wedge-shaped retrolaryngeal widening with 
Most of the width could be accounted for by dilatation, but involvement of the orifice region prob- 
(The relation to the tumor shadow is shown in Fig. 1 of the following paper 


indicating fungating mass in the lumen of the esophagus (X The 





air bubble in the 


suprastenotic 


portion of the 


anterior 


esophageal wall and the region of the orifice are increased in width and more involved than before 


Fig. 8. 
stagnant fluid level; 


The degree of involvement of the an- 
terior and the posterior wall of the esopha- 
gus can be differentiated to a moderate 
degree if they are separated by air or 
barium in the lumen. Figure 7A demon- 
strates, by the presence of a large air 
bubble, that the widening of the prever- 
tebral shadow is due less to the thickening 
of the infiltrated walls than to the supra- 
stenotic dilatation. Figure 7B, taken four 
weeks later, shows an increased infiltration 
of the wall and also a fungating mass pro- 
truding into the lumen. The lateral neck 
film in Figure 8 is in itself diagnostic for 
esophageal occlusion. It shows a marked 
widening of the prevertebral tissues with 
a large esophageal air bubble and fluid 
level, indicating stenosis with suprastenotic 
dilatation. 

Although the widened prevertebral space 
is rather characteristic for esophageal 
carcinoma, it may be produced by other 
space-occupying lesions and some inflam- 
matory alterations arising from the ver- 
tebral bodies, hypopharynx, and medias- 
tinum. The widening in these instances, 
however, is usually not wedge-shaped. 
A barium-meal study should confirm the 


Plain lateral neck film, showi ing wide prevertebral shadow 
diagnostic of stenosing esophageal carcinoma 





and a large esophageal air bubble with a 


diagnosis, first suspected on the basis of the 
widened retrolaryngeal space. 

In many cases the esophageal tumor 
(particularly in the thoracic esophagus) can 
be delineated in its entirety on x-ray films, 
with or without barium filling. The diag- 
nostic significance of the tumor outline of 
esophageal carcinoma is dealt with in an- 
other paper (see p. 241). 


SUMMARY 

Cervical roentgenograms are valuable 
in the diagnosis of esophageal carcinoma. 
Among the direct roentgen signs are de- 
formities of the piriform sinuses and the 
hypopharynx and widening of the pre- 
vertebral soft-tissue shadow. 

The prevertebral (retrotracheal) widen- 
ing does not represent a direct delineation 
of the tumor, but is rather attributable to 
both the space-occupying lesion and the 
secondary mechanical distention. The 
widened space is characteristically wedge 
shaped, which serves to differentiate car- 
cinoma from other lesions producing widen- 
ing of the prevertebral space 
840 S. Wood St 
Chicago, Ill 
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SUMARIO 
Las Radiografias Cervicales en el Diagndstico del Carcinoma Esofagico 


Las radiografias cervicales resultan ttiles 
en el diagnéstico del carcinoma esofagico. 
Entre los signos roentgenolégicos directos 
figuran las deformidades de los senos 
piriformes y de la hipofaringe y la dilata- 
cién de la sombra del tejido blando prever- 
tebral. 

La_ dilatacién 


prevertebral (retrotra- 


queal) no representa una delineacién di- 
recta del tumor, sino que es mas bien im- 
putable tanto a la lesié6n ocupante como a 
la distensi6n mecanica secundaria. El 
espacio dilatado es tipicamente cuneiforme, 
lo cual sirve para diferenciar el carcinoma 
de otras lesiones que producen dilatacién 
del espacio prevertebral. 


SUMARIO 


Dosimetria de los Haces Localizados 


(Véase pagina 227) 


La dosimeétria de toda irradiaci6n roent- 
gen de alta energia que forme un haz pe- 
quefio require que se determine experimen- 
talmente la variacién de la dosis conforme 
a la distancia a fin de obtener el factor de la 
correccién de la dosis empirica. En toda 
irradiacién subsiguiente en que se use el 
mismo tamafio de haz, puede colocarse la 
camara en dedal Victoreen a una distancia 


suficiente del foco donde existan condi- 


ciones de equilibrio y luego se usa el factor 
empiricamente valuado de extrapolacién de 
la distancia para obtener la dosis absorbida 
en el objeto de experimentaci6n. Después 
puede obtenerse la dosis absorbida en 


unidades absolutas por medio de calculos 
que comprendan el espectro secundario de 
electrones y la potencia refrenante como 
funcion de la energia de los electrones en el 
medio y en el gas. 











Tumor Outline of Esophageal Carcinoma’ 


LEWIS L. HAAS, M.D., and BERNARD BAKER, M.D. 


eo be ROENTGEN diagnosis of carcinoma 
of the esophagus is usually based upon 
the alterations seen in the barium-filled 
lumen, such as filling defects produced by 
the fungating tumor, excavations due to 
necrotic ulcers, obstruction, suprastenotic 


This procedure is unsatisfactory, since 
it fails to outline the tumor in its lateral ex- 
tent and therefore does not satisfy the gen- 
eral principles of tumor localization, for 
which all the dimensions of the lesion 
should be determined: length, width, and 





Fig. 1. A 


with suprastenotic dilatation. 
case, see Figs. 7A and B in the preceding paper. ) 


dilatation, perforation, and indentations by 
para-esophageal lymph node metastases. 
The extension of the tumor is usually de- 
termined from the length of the lesion as 
indicated by the filling defect, and this is the 
basis for surgical indications and statistics. 


' From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Ill 
publication in January 1954 


The aortic arch is superimposed on the tumor 
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Lateral view of the upper posterior mediastinum, showing a large mass compressing the trachea 
and displacing it anteriorly. 
B. Barium filling of esophagus indicates that the mass is a fungating-ulcerative type of esophageal carcinoma 


(For lateral neck films of the same 


depth. The intramural and or extra 
esophageal extension may significantly 
affect therapeutic indications and prog- 
nosis. Also, the added knowledge of lateral 
or depth extension may influence radiation 
technic and selection of fields. 
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Fig. 2. A. Plain film showing a soft-tissue mass in the posterior mediastinum bulging into the trachea above 
the carina. There is also a faintly outlined mass posteriorly, superimposed on the aortic shadow. 
B. Barium filling shows that the bulging mass originates from the anterior esophageal wall. 


For these reasons it would be desirable to 
depict on the roentgenogram not only the 
internal contours of the esophagus, but also 
the external soft-tissue shadow. This 
seems to be a simple and natural require- 
ment, and it could be fulfilled in many of 
our radiotherapy cases, enabling us to fol- 
low the radiation effect. At times the 
soft-tissue shadow was evident in the plain 
films of the chest, without barium filling of 
the esophagus (Figs. 1, 2, and 6). Barium 
filling served to confirm the diagnosis and 
to complete the details as to alterations of 
the lumen, degree of patency, etc. 

Although direct visualization of the 
esophageal tumor radiographically should 
be regarded as of diagnostic and thera 
peutic significance, it would seem to be a 
neglected field. Only short sporadic notes 


on this subject were found in the American 
and English literature (Rigler, 5; Shanks 
et al., 7). In the continental European 
literature, controversial discussions ap- 
peared following the first affirmative state- 
ment by Arnsperger (1). Eisenstein (2), 
who reported one case, regarded visibility 
of the tumor as exceptional. In 1912, 
Sgalitzer (6) described the delineation of 
the tumor shadow by contrast with the 
tracheal air shadow. ‘Teschendorff (8), in 
1928, stated that a tumor shadow might 
frequently be seen if the roentgen technic 
was adequate. However, he deals with the 
problem academically and does not offer 
details. Palugyay (4) assumed that only in 
the case of a tumor-forming carcinoma (not 
in the infiltrative types) could a direct 
shadow be obtained, and then only if the 
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growth were large. 


mentioned. 
presentation of the subject could be found, 


nor any stressing the routine utilization of 


this roentgen sign. 


e 


J 





In the majority of 
textbooks and articles, the direct roentgen 
demonstration of esophageal cancer is not 
No detailed comprehensive 
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density, which frequently differs not only 
from air but also from the surrounding 
normal tissues. This makes it possible to 
outline the tumor shadow against other 
structures posteriorly (Fig. 7A). How- 
ever, the greater contrast will usually be 
between air and the tumor tissue. 





Fig. 3. Infiltrating type of carcinoma with widening of the anterior and posterior 
walls of the esophagus and rather uniform narrowing of the lumen 

Fig. 4. Constricting carcinoma, with tumor shadow posteriorly. Anteriorly the 
aortic arch prevents visualization of the tumor. 


It thus seemed advisable to compile and 
describe our related findings. Another 
paper (3) deals with the direct roentgen 
signs of esophageal cancer detectable on 
plain roentgen films of the neck. Here 
we shall consider the outline of the car- 
cinoma as demonstrated on the roent- 
genogram and its diagnostic significance. 


UPPER PORTION OF THE THORACIC SEGMENT 


Visualization of the tumor is aided by the 
pre-esophageal location of the trachea, the 
air content of which is in sharp contrast to 
the tumor tissue density. It must be 
stressed, however, that the tumor is 
demonstrated not only by the border 
forming trachea, but also by its own 





In the normal esophagus, the wall and 
peri-esophageal tissue usually produce a 
thin, uniform, parallel shadow, a few 
millimeters in thickness, along the barium- 
filled lumen. The thickness of this normal 
shadow between the barium-filled lumen 
and the trachea depends upon the degree of 
barium filling and the consequent disten 
tion of the esophageal lumen. The more 
complete the filling, the thinner is the wall. 
With lesser degrees of filling there is less 
stretching of the wall and it appears some 
what wider. 

In the presence of a tumor, this sur- 
rounding shadow is neither straight nor 
uniform. With an infiltrating growth, the 
appearance may be cylindric or spindle- 
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Fig. 5. A. Ulcerative esophageal carcinoma 


Faintly outlined fungating lobulated soft-tissue 


tumor shadow, situated for the most part posteriorly; one of the lobules surrounds an out-pouch- 


ing ulceration. 
B. Fusiform soft-tissue tumor shadow. 


In the mid-portion, posteriorly, a necrosing ulcera- 


tion points to a tumor projection superimposed on the spine 


shaped, with more or less widening (Fig. 
3). If the growth is fungating, it may pro- 
duce an irregular, bulging, dense shadow, 
sometimes lobulated (Fig. 4). In the latter 
type, one may expect necrosis more fre- 
quently, with ulcerations and perforation 
(Fig. 5). This sign often permits differen- 
tiation of infiltrating from fungating tu- 
mors, contrary to the opinion of Zup- 
pinger (9), who stated that differentiation is 
difficult because the tumor can be seen only 
through the esophagoscope, while roent- 
genograms show only the filling defect 
in the lumen. A large extra-esophageal 
tumor may displace the trachea ante- 
riorly and also compress it so that the 
lumen is narrowed (Fig. 6). Not only can 
a tumor of the thoracic portion of the 
esophagus be visualized on the plain film 


(Figs. 1A, 2A, 6) and delineated by its dif- 
ference in density from that of air or nor- 
mal surrounding tissue structures, but ra- 
diation effects can be followed in a similar 
manner (Fig.7). Figure 8 shows the roent- 
gen appearance of a large tumor in this 
segment. 


LOWER HALF OF THE THORACIC ESOPHAGUS 

The visualization of tumors below the 
carina is less favorable because of the ab- 
sence of the tracheal air content. In spite 
of this, the tumor may frequently be dif- 
ferentiated from the surrounding struc- 
tures, as mentioned above. A secondary 
bronchus may sometimes outline the tumor 
anteriorly (Figs. 5A and 9C), and the air- 
containing lung may furnish good air-tissue 
contrast. 








The posterior parts of the tumor are also 
usually visible, not only because the sur- 
rounding structures of the posterior medi- 
astinum are less dense, but also because of 
superimposition on other tissue, as when 
the tumor is projected over the vertebrae 
(Figs. 7A and 8). Regression of the tumor 





Recurrent mass following total esophageal 


Fig. 6. 
resection for carcinoma, between anastomosis 
trachea, compressing and displacing the latter. 


and 


shadow after irradiation may be followed 
by changes in thesize andshape of the mass, 
just as in the upper segment (Fig. 9). 


THE SUBDIAPHRAGMATIC (CARDIAC) 
SEGMENT 
The shadows produced by tumors in the 
subdiaphragmatic area are similar to those 
of gastric carcinoma of the fundus and car- 
dia, and differentiation as to the origin be- 
comes difficult. The type of extension of 


these tumor shadows may occasionally be 
of aid in differentiation. 





TUMOR OUTLINE OF ESOPHAGEAL CARCINOMA 





Fig. 7. A. 


teriorly superimposed on the spine. B 


Fusiform soft-tissue tumor shadow, pos- 
Marked de- 
crease in size of soft-tissue shadow three months after 
betatron irradiation. 


COMMENT 


Identifying and differentiating the shad- 
ow of an esophageal tumor may at times 
be difficult. One may encounter enlarged 
hilar or mediastinal nodes; the margin of 
the scapula, clavicle, or manubrium sterni 
may be superimposed on the esophagus and 
its surrounding structures. The descend- 
ing aorta or the aortic arch may also cause 
errors in interpretation (Figs. 1A and 8). 
A careful analysis of the soft-tissue shadows 
in more than one view will usually exclude 
such mistakes. Post-irradiation interpreta- 
tion may also be difficult, since the para- 
esophageal tumor may be replaced by 
fibrotic tissue. 

Rarely, post-tracheal tumor shadows 
have their origin from organs other than 
the esophagus. In such cases, differentia- 
tion is easily accomplished by barium filling 
of the esophagus. 

In reviewing our earlier cases, we found 
that in only a small percentage was the 
tumor visualized directly. Later, with im- 
proved technic and increased attention to 
this problem, demonstration was obtained 
with increasing frequency. Our impres- 
sion is that there is no special technic which 
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Fig. 8. Large circular soft-tissue shadow. Small 
segment of posterior border superimposed on vertebral 
column. Superimposition of aortic arch at the lower 
fusiform portion. 


of itself permits visualization of the tumor. 
Any good technic resulting in high-con- 
trast films may satisfy the requirements. 
With low-voltage ranges good films of the 
barium filling are obtained, but the pene- 
tration is not sufficient for differentiation 
of the complex peri-esophageal shadows. 
High-voltage films are usually more satis- 
factory. 

The most suitable views are the lateral 
and right anterior oblique. For detailed 
data relating to tumor extension, however, 
we usually require four views: postero- 
anterior, lateral, right and left oblique. 
In lesions of the cervical or uppermost 
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thoracic segments of the esophagus an 
additional lateral plain film of the neck is 
helpful, along with barium study of the 
hypopharyngeal structures (3). In those 
cases where contrast filling of the cervical 
esophagus is not possible, or where an 
attempt to fill the esophagus with contrast 
medium would produce serious discomfort, 
plain films are invaluable. 


SUMMARY 


A satisfactory roentgen study of esoph- 
ageal cancer should give detailed in- 
formation not only as to intraluminal in- 
volvement and the length of the lesion, but 
also concerning its lateral and _ para- 
esophageal extension This information 
may affect the prognosis, type of therapy, 
and radiotherapeutic technic. 

The direct tumor shadow is visible in a 
significant percentage of x-ray films taken 
with adequate technic. Even on plain 
films the tumor outline is frequently visible. 
Regression or progression of esophageal 
cancer may also be followed in many cases 
on plain films. For a complete follow-up, 
conventional barium studies are indicated. 

In lesions of the cervical and highest 
thoracic segments, alterations of the hypo- 
pharyngeal structures (piriform sinus) and 
widening of the prevertebral soft-tissue 
shadow on the lateral neck film are diag- 
nostic (3). In the upper thoracic segment 
the tumor is outlined anteriorly by the air 
contrast of the trachea. Posteriorly it 
may be visualized by its difference in 
density from the surrounding structures 
and by superimposition upon the spine 
and other tissues. Tumors of the lower 
half of the thoracic esophagus are similarly 
demonstrated by differences in density and 
superimposition. 

In the thoracic segment the lateral and 
right anterior oblique views are best for 
obtaining direct tumor shadows. A com- 
plete study should include postero-an- 
terior, lateral, right anterior oblique, and 
left anterior oblique views. 

808 S. Wood St. 
Chicago 12, Ill 











Fig. 9. A. 
tumor is outlined anteriorly by the trachea above and a lower bronchus below. 


strated by its own density. 


TUMOR OUTLINE OF ESOPHAGEAL CARCINOMA 


Large spindle-shaped tumor shadow around the irregularly narrowed esophageal lumen. 


c 


The 
Posteriorly the mass is also demon- 


The trachea with its bifurcation is shifted anteriorly. 


B. After betatron radiation the soft-tissue shadow of the tumor is markedly decreased both anteriorly and 


posteriorly. 


C. Further decrease in size of tumor twelve days later. 
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Die R6éntgenuntersuchung 
med. Strahlenforsch. 3: 


SUMARIO 


El Contorno del Tumor en el Carcinoma Esofagico 


Un estudio roentgenolégico satisfactorio 
del cancer esofagico debe aportar datos 
pormenorizados no sélo acerca de la in- 
vasién intraluminal y del largo de la 
lesi6n sino también con respecto a la ex- 
tensi6n lateral y paraesofagica de la misma. 
Esta informacién puede afectar el pro- 


karzinome. Ziircher Erfahrungen. Ergebn. d. med 
Strahlenforsch. 7: 389-456, 1936 
néstico, forma de terapéutica y técnica 


radioterapéutica. 

La sombra directa del tumor es visible en 
un importante porcentaje de las radio- 
grafias tomadas con una técnica adecuada. 
Aun en las peliculas corrientes el contorno 
del tumor es frecuentemente visible. 


En 
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ellas, puede también seguirse observando 
en muchos casos la regresi6n o progresién 
del cancer esofagico. Para completa ob- 
servaci6n constante, estan indicados estu- 
dios convencionales con bario. 

En las lesiones de los segmentos 
cervicales y dorsales mas altos, las altera- 
ciones de los tejidos hipofaringeos (seno 
piriforme) y la dilatacién de la sombra del 
tejido blando prevertebral en la _ radio- 
grafia lateral del cuello resultant diacri- 
ticas. En el segmento dorsal superior, el 
tumor queda demarcado en el frente por el 
contraste aéreo de la traquea. Por detras 
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puede visualizarse por su distinta densidad 
de la de los tejidos circundantes y por la 
sobreposici6n sobre el raquis y otros 
tejidos. Los tumores de la mitad inferior 
de la porcién dorsal del eséfago quedan 
revelados en forma semejante por las 
diferencias en densidad y sobreposici6n. 

En el segmento dorsal, las vistas lateral y 
oblicua anterior derecha son las mejores 
para obtener sombras directas del tumor. 
Un estudio roentgenolégico completo debe 
comprender vistas posteroanteriores, late- 
rales y oblicuas anteriores derechas e iz- 
quierdas. 


TIA} 











Eventration of the Diaphragm with High Renal Ectopia 


A Case Report! 
JAMES G. BULGRIN, CAPT., MC, USN,? and FRANCIS H. HOLMES, LIEUT. COMDR., MC, USN 


A CASE of diaphragmatic eventration 
associated with high renal ectopia, 
verified by autopsy, is reported for the fol- 
lowing reasons: (a) Either abnormality as 
an isolated phenomenon is unusual, and ex- 
amples of the two in combination are ex- 
ceedingly rare in the literature. (6) In 
reported cases of diaphragmatic eventra- 
tion, renal position has received no atten- 
tion, and the association of eventration and 
high renal position may be more frequent 
than is realized. (c) Embryologic studies 
show some relationship between renal and 
diaphragmatic development. (d) Anal- 
ogous associated anomalies (high renal 
ectopia and congenital diaphragmatic 
hernia) have occasionally been seen. (e) 
The reporting of cases and brief discussion 
may stimulate radiologists to investigate 
individual cases of eventration with respect 
to renal position. Aside from its academic 
interest, high renal ectopia, should it 
prove to be frequently associated with 
eventration of the diaphragm, would be a 
finding of immense aid in differentiation 
from diaphragmatic rupture, a problem 
frequently fraught with difficulty. 


S. D., a 65-year-old white male, died at the U. S. 
Naval Hospital, Oakland, Calif., with autopsy find- 
ings indicative of heart failure and uremia based 
upon hypertension. In the course of clinical inves- 
tigations, because of the possibility of local urinary 
tract disease, a retrograde pyelogram had been 
made. This and a routine chest film (Figs. 1 and 2) 
showed a very high left diaphragm and high left 
renal ectopia. The very length of the ureter pre- 
cluded any but a congenital origin for the ectopia. 
At autopsy the diaphragm on the left was found to 
be at the level of the fifth rib posteriorly, with the 
left kidney immediately beneath. The diaphragm, 
as well as its pleural and peritoneal surfaces, was 
intact. The renal blood supply was not investi- 

‘From the Radiology Service, U 
1953 
of the Navy Department or the Naval Service at large. 

* At present Chief of Radiology, I 


S. Naval Hospital, Oakland, Calif 
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Fig. 1. Intravenous pyelogram demonstrating the 
entire left ureter 
gated. Grossly and microscopically the ectopic 


kidney was identical with its contralateral mate 


Search of the literature revealed only 
1 similar case, reported by Baurys and 
Servoss (1), with identical roentgen 
findings. No autopsy performed, 
and the case was reported purely because 
of its rarity in the experience of the authors. 
It was regarded as of congenital origin. 

In pursuit of information concerning a 
possible relationship of eventration and 
high renal ectopia, the literature was in- 
vestigated with respect to: (a) possible 


was 
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Fig. 2. Chest film demonstrating left diaphragmatic 
abnormality. 


embryologic relationship of these anom- 
alies; (b) reported cases of high renal 
ectopia and the incidence of analogous 
anomalies, such as high renal ectopia 
associated with congenital diaphragmatic 
hernia; (c) renal position in reported cases 
of eventration. 

The embryologic development of the 
diaphragm, as described by Harrington 
(2), is a highly complex process, since the 
muscular elements are derived from several 
sources. The anterior, lateral, and central 
parts, which comprise the greater portion of 
the diaphragm in the adult, are formed 
from the transverse septum and fused ven- 
tral mesentery. The remaining postero- 
lateral portion is produced by fusion of the 
dorsal mesentery and the mesoderm de- 
rived from the receding wolffian body 
with the pleuroperitoneal membrane de- 
rived from the pulmonary ridge. It is 
difficult to determine the exact amount 
of muscle originating from each of these 
structures, since considerable variation 
probably occurs during the process, but it 
is likely that the dorsal mesentery forms 
the posterior and central portions contain- 
ing the esophageal opening. The meso- 


dermal cells from the receding wolffian 
body form the right and left crura. 
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Upon this basis, the development of the 
diaphragm and that of the kidney appear 
to be related, and the existence of this 
relationship is such as to excite curiosity 
about the frequency of anomalies involving 
both diaphragm and kidney. 

Except for the case of Baurys and 
Servoss mentioned above, nothing could 
be found in the literature with respect to 
renal ectopia associated with eventration 
of the diaphragm, though there are a few 
references to high renal ectopia and con- 
genital diaphragmatic hernia. Campbell 
(3) described a high ectopic left kidney 
plugging a diaphragmatic opening of four 
fingers’ breadth and having an abnormal 
vascular supply. He stated that 7 such 
cases had been reported but furnished no 
references. 

Hedblom (4) found the left kidney to be 
part of the contents of only 1 of 378 
diaphragmatic hernias in which operation 
was done. Harrington (5) described the 
left kidney as being ‘“‘retropleural’’ in a 
case of congenital absence of a portion of 
the diaphragm. Fleischner (6) reported 
1 case of right renal ectopia which he be- 
lieved to be associated with a diaphrag- 
matic defect. The high renal position was 
proved only by plain chest films. 

Clinical reports of even a few cases of 
renal ectopia and congenital diaphragmatic 
hernia—an association analogous to that 
in our case—indicate that, as was suspected 
from embryologic relationships, concurrent 
anomalies of this kind may occur. With 
abnormalities of such infrequent occur- 
rence, many single instances are un- 
doubtedly never reported and the true in- 
cidence is difficult to determine. 

The largest collection of cases of eventra- 
tion of the diaphragm up to 1953 was that 
of Reed and Borden (7), numbering 185 
cases. The earliest large collection, 45 
cases, was made by Bayne-Jones (8) in 
1916. Korns (9), in 1921, reviewed pre- 
vious articles and presented a critical 
study. Like previous investigators, he 
found frequent diagnostic errors. Mis- 
diagnosis of diaphragmatic hernia was the 
most frequent. The opinion of writers 
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concerning diaphragmatic eventration is 
that the condition is congenital. 

Pathologically, it is agreed that in even- 
tration the diaphragm is a thin membrane 
smoothly and uniformly covered by peri- 
toneal and pleural reflections. It consists 
chiefly of fibrous tissue. When some 
muscle is present, the fibers are histo- 
logically normal. For detailed radio- 
graphic findings in eventration, no better 
reference is available than that of Kirklin 
and Hodgson (10). The difficulty of 
differentiating eventration from diaphrag- 
matic hernia or rupture is emphasized by 
these authors, as well as by Carter et al. 
(11). The latter writers were concerned 
with radiologic diagnosis of diaphragmatic 
rupture and its differentiation from even- 
tration. 

In none of the case reports or articles on 
eventration, with the single exception 
referred to previously, is there mention of 
renal position. It is not remarkable that 
the urinary tract was not subjected to 
special investigation, since there were no 
symptoms to indicate the necessity for this, 
and the larger series of cases date back to 
1935 and earlier, when urography and other 
types of special procedure were much less 
widely employed than at present. 


SUMMARY 
A case of high renal ectopia with 
associated diaphragmatic eventration, 
which has only one counterpart in the 
literature, is presented. 
The possible relationship of the two 
anomalies from an embryologic standpoint 
is pointed out. 
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An analogous association of congenital 
diaphragmatic hernia and high renal 
ectopia is of occasional occurrence. 

The incidence of high renal ectopia in 
reported cases of eventration is indeter- 
minate. 

Study of individual cases of eventration 
for associated renal ectopia is urged. Not 
only is this of academic interest, but, 
should the association prove frequent, it 
would offer a valuable differential sign 
between diaphragmatic rupture and certain 
types of hernia on the one hanc and even- 
tration on the other. 


U. S. Naval Hospital 
Oakland 14, Calif. 
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SUMARIO 


Eventracidn del Diafragma con Ectopia Renal Alta. Presentaciédn de un Caso 


Preséntanse los hallazgos autépsicos en 
un caso de eventracién diafragmatica unida 
a ectopia renal alta. No pudo descubrirse 
mas que un caso semejante cn la literatura, 
aunque se ha mencionado de cuando en 
cuando asociacién anémala de ectopia 
renal y hernia diafragmatica. 

La formacién embriolégica del diafragma 


y la del rifén parecen estar enlazadas, lo 
cual puede guardar alguna relacién con la 
asociacién de las dos anomalias. 

Dado que, con una sola excepcién, las 
comunicaciones de eventracién del dia- 
fragma no mencionan la posicién del rifién, 
es imposible ofrecer el menor calculo de la 
incidencia de dicha asociaci6n. 








Benign Systemic Hemangiomatosis 
Without Cutaneous Involvement 


A Confusing Diagnostic Problem! 
COL. PAUL A. PADEN,? M.C., USA, and LT. COL. FRANK A. MANTZ, JR.,* M.C., USA 


ENIGN TUMORS of vascular origin oc- 
B cupy a lowly position of usually 
casual interest in the field of human neo- 
plasms. Their marked predilection for 
cutaneous localization renders their di- 
agnosis a matter of great simplicity in 
most instances. The occurrence of hidden 
angiomas in multiple parenchymatous or- 
gans and the deeper supporting tissues, 
however, offers a diagnostic challenge re- 
quiring consideration of all multiple sys- 
tem diseases. Such a problem, further 
obscured by a total lack of cutaneous mani- 
festations, serves as the basis for this dis- 
cussion. 

Isolated skeletal lesions are the rule 
(3, 15, 16), and diagnosis can often be 
established from roentgenograms alone. 
Hitzrot (6) published the first roentgeno- 
gram of a hemangioma of bone in 1917, and 
Bucy and Capp (3) outlined criteria for the 
roentgenologic diagnosis of hemangioma in 
the vertebrae and in the flat and cylindrical 
bones in 1930. 

Hemangiomas of bone may present very 
unusual appearances. Pierson, Farber, 
and Howard (9) in 1941 reported nu- 
merous diffuse, small, osteolytic lesions 
involving almost every bone of the body 
more proximal than the elbows and knees. 
Rahm (11) reported generalized involve- 
ment of the skeletal system, simulating 
von Recklinghausen’s osteitis fibrosa gen- 
eralisata. Involvement of the tibia, fibula, 
and tarsus of a single extremity was re- 
ported by Ackermann and Hart (1). Be- 
zold’s (2) patient had lesions in the pelvis, 
right acetabulum, and one clavicle. Diag- 
nosis in all of these cases was established 
only after skeletal biopsy or autopsy. 

Though hemangiomas of the liver, kid- 


! Accepted for publication in March 1954. 


ney, spleen and brain have frequently been 
reported, often in association with cuta- 
neous manifestations, widespread visceral 
and bone involvement particularly in the 
absence of skin lesions is rare. Pohle and 
Clark (10) reported a case of multiple 
cavernous hemangiomas of the skin, 
brain, and skeleton. Diagnosis was es- 
tablished by surgery. Parsons and Ebbs’ 
(7) case of generalized angiomatosis of the 
spleen, liver, thymus, mediastinum, ster- 
num, lungs, pleura, kidneys, and most of 
the bones of the body, until autopsy was 
diagnosed as Gaucher’s disease. Shennan 
(12) previously had reported a case similar 
to theirs. Review of an abstract of Gra- 
bowski’s (5) case suggests that this, too, 
represents an instance of systemic heman- 
giomatosis. Zdansky’s (18) patient had 
involvement of the pelvis, vertebrae, left 
femur, left scapula, and spleen. Heman- 
giomatosis of the spleen, mesentery, liver, 
diaphragm, and sternum was reported 
from the Medical Hospital, Mexico, D. F. 
(4). The clinical diagnosis was abdominal 
tumor, most likely Wilms’ tumor or neuro- 
blastoma. In our case, multiple bone in- 
volvement associated with splenomegaly 
resulted in confusion and prevented defini- 
tive diagnosis until after surgery. 


CASE REPORT 


A 27-year-old white soldier, in apparent good 
health, visited a dispensary because of “‘eye strain.” 
The examining physician noted a bony mass in the 
right parietal area and ascertained that it had been 
present for fifteen years and was of no concern to the 
patient. A skeletal survey disclosed a second bone 
lesion in the sacrum. Physical examination re- 
vealed a large left upper quadrant mass, of which the 
patient was not aware, but no other abnormal find- 
ings. There were nocutaneous angiomats. The past 
and family histories were irrelevant. Systemic 
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The skull lesion involved the diploic space, expanded the cortex, and was generally dense, but a few 


translucent areas could be seen. 


review non-contributory. Routine studies 
of blood and urine were negative. Serum calcium, 
phosphorus, acid, and alkaline phosphatase were 
within normal limits. The total serum protein 
and albumin /globulin ratio were normal. A battery 
of liver function tests showed no abnormality. 
Serologic tests for syphilis were negative. 


was 


The lesion in the right parietal bone (Fig. 1) was 
apparently of long standing. A massive, dense, 


bony outgrowth extended from the left half of the 
sacrum (Figs. 2 and 3). The left upper abdominal 
mass (Fig. 2), containing faint granular densities in 
its center, displaced the left kidney downward and 
the stomach medially. The liver appeared normal. 
Cholecystography and presacral air studies were 
negative. The chest was normal. 

The patient remained afebrile and without com- 
plaint. On the fifty-second hospital day, laparotomy 
was performed and an enormously enlarged spleen 
was removed. The liver was of normal size, shape, 
and consistency, but the surface was nodular in 
several places. It presented a streaky appearance, 
alternating from yvellow-gray to deep purple in color. 
A wedge was removed for microscopic examination. 
There were no other abnormalities in the abdomen 
except for the sacral mass. The periosteum over 
this was intact and the appearance on incision was of 
cancellous bone. Several portions of the tumor 
were removed for biopsy and the areas bled freely. 
Recovery was uneventful and the patient felt much 
better following surgery. He refused biopsy of the 
skull lesion. 








The sacral lesion and the lower portion of 
the splenic shadow which depressed the kidney are 


Fig. 2. 


shown. The stomach was also displaced medially 


On the original films, scattered areas resembling calci- 
fication could be seen in the mid-portion of the splenic 
shadow 


They were hemosiderin 
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Fig. 3. Views best showing details of the sacral lesion. 


Due to the patient's large size, a true lateral view did not 


show detail well. 


The spleen (Fig. 4) weighed 1,590 gm. and pre- 
sented a roughened lobular surface. The paren- 
chyma was replaced by fleshy fibrous tissue contain- 
ing many hemorrhages. At the hilus was a remote 
organized infarct. A diffuse vascular neoplasm was 
found microscopically to be of the capillary and 
cavernous variety. Although there was abundant 
endothelial proliferation, no cytological evidence of 
malignancy was obtained. 

The liver biopsy disclosed a lesion similar to that 
in the spleen. This was confined largely to the por- 
tal areas, producing moderate distortion and com- 
pression of the lobules. 

The bone fragments from the sacral biopsy con- 
tained marrow spaces filled with loose fibrous tissue 
in which there were capillary and cavernous vascular 
structures in lesser numbers than in the liver and 
spleen (Fig. 5). The bone spicules were thickened, 
coarse, and arranged in parallel, possibly represent 
ing the radiating periosteal new bone formation 
considered characteristic by Bucy and Capp (3). 
Osteoclastic activity was minimal. 


DISCUSSION 


The lesions herein described are un- 
doubtedly tumors in the sense of represent- 
ing space-occupying masses and they ap- 
pear neoplastic in so far as they encroach 
upon normal surrounding parenchyma. 


Their histologic benignancy, however, is 
reattested. Proper classification of such 
defects is fraught with the problems of dif- 
ferentiating congenital malformation and 
spontaneous new growth. As Stout (13) 
points out, one cannot comprehend either 
angiomatous tumors or malformations 
without recognition of blood vessel forma- 
tion in the embryo and in repair. The 
concept of islands of angioblastic meso- 
derm isolated at various sites throughout 
the body during embryonic development is 
an exceedingly inviting one in the attempt 
to comprehend the pathogenesis of sys- 
temic lesions such as these, occurring in 
postnatal life. For the sake of this discus- 
sion, we are assuming that these lesions rep- 
resent proliferation of angioblastic rests 
and in this regard are in total agreement 
with Watson and McCarthy (17), Stout 
(14), and Thomas (15). 

Hemangiomatosis with distribution com- 
parable to that reported here has been 
recorded five times (4, 5, 7, 12, 18) of which 
we are aware. Other instances of wide- 
spread hemangiomatosis have also been 
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Fig. 4. Spleen. A. Gross organ showing nodular thickening of capsule and replacement of parenchyma by 
proliferative vascular neoplasm with varying degrees of fibrosis. Note infarct adjacent to capsule. B. Photo- 
micrograph showing angiomatous spaces with endothelial proliferation and fibrosis. 
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Fig. 5. Photomicrographs of sacral lesion. A. Spicules of dense cancellous bone in highly vascular connective- 
tissue stroma. B. Focus of bone destruction. 
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recorded (2, 9, 10, 11). In each instance 
the multiplicity of lesions has given rise to 
an incorrect clinical diagnosis. With such 
widespread involvement, the possibility of 
malignancy most naturally arises. Al- 
though cognizant that “benign metastasiz- 
ing hemangiomas’”’ are reported, we believe 
with Stout (14) that such lesions are in 
reality malignant hemangioendotheliomas. 
In our case, the growth consisted of orderly 
proliferation of endothelium and _ fibro- 
blasts with extensive reticulum formation. 
No mitotic activity was demonstrated, 
and invasive characteristics, other than the 
presence of mural endothelial clusters pro- 
jecting into blood vessel lumens, were ab- 
sent. We feel that appearance of lesions 
in several organs is evidence of multicen- 
tric growth rather than metastasis, since 
all were of considerable duration and of 
approximately the same age in so far as 
this could be determined. Extension of 
the process in the liver, leading to im- 
paired function, may occur, and additional 
lesions may one day become manifest in 
other organs. 


SUMMARY AND CONCLUSIONS 


1. A case of benign hemangiomatosis 
with involvement of bone, spleen, and 
liver, without skin involvement, is re- 
corded, and the confusing problem of 
clinical diagnosis discussed. 

2. The rarity of multiple bone lesions 
is so great and their manifestations so pro- 
tean that, except in vertebral involvement 
or when there are associated angiomas of 
the skin, confusion as to the diagnosis is 
always likely. In none of the 5 cases of 
hemangiomatosis of bone and _ viscera, 
without angiomas of the skin, that we were 
able to find in the literature, nor in our 
case, was the correct diagnosis established 
until surgery or autopsy. 

3. Bone lesions of unusual location or 
extent may be only part of a widespread 
hemangiomatosis, and their association 
with signs of brain disease, visceral in- 
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volvement, or obscure or sudden internal 
hemorrhages should lead to the correct 
diagnosis if the condition is borne in mind. 


98th General Hospital 
APO 34 % PMN. Y., N.Y 
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BENIGN SYSTEMIC HEMANGIOMATOSIS WITHOUT CUTANEOUS INVOLVEMENT 


SUMARIO 


Hemangiomatosis Generalizada Benigna sin Invasidn Cutdnea 


Preséntase un caso de hemangiomatosis 
benigna con invasién de los huesos, del 
bazo y del higado, sin afectar la piel, y se 
discute el confuso problema del diagnéstico 
clinico. Es tal la rareza de las lesiones 
éseas multiples y sus manifestaciones son 
tan diversas que, excepto cuando hay 
invasion vertebral o existen angiomas 
cutaneos asociados, la confusién en el 
diagnéstico es siempre probable. En nin- 


guno de los 5 casos de hemangiomatosis 


ésea y visceral, sin angiomas cutaneos, 


descubiertos en la literatura, ni tampoco 
en el de los AA., se establecié el diagnés- 
tico acertado antes de la operacién o la au- 
topsia. 

Las lesiones éseas de localizacién o ex- 
tensién peculiares tal vez no sean mas que 
parte de una hemangiomatosis generalizada 
y su asociacién con signos de afeccién 
cerebral, invasi6n visceral o hemorragias 
internas obscuras 0 siibitas deben conducir 
al diagnéstico certero si se tiene presente la 
dolencia. 








Extensive Bilateral Calcification Within Adrenal Hemorrhage’ 
VICTOR DRUCKER, M.D., and CARLOS E. RODRIGUEZ, M.D.? 


DRENAL HEMORRHAGE, or suprarenal 
A apoplexy, to use a more violent and 
impelling term, is a not infrequent oc- 
currence in infancy and childhood. The 
hemorrhage may involve one or both glands, 
may be microscopically insignificant, with 
no destruction of parenchyma, or may be 
so extensive as to turn the whole adrenal 
into a blood sac (1). 

Snelling and Erb (2) reviewed 3,637 con- 
secutive autopsies performed at the Hospi- 
tal for Sick Children in Toronto and found 
evidence of adrenal hemorrhage in 43 
cases—an incidence of slightly more than 
1 per cent, but Potter (3) considers this 
figure too high. 

Calcification is either normal or patholog- 
ical, depending upon whether deposition 
of calcium salts occurs in tissues set aside 
for the formation and development of bone 
or elsewhere. Pathological calcification 
usually occurs in tissues or organs which 
have suffered localized destructive changes 

fatty degeneration, hyalinization, or 
necrosis—through either circulatory dam- 
age, toxic invasion, inflammatory in- 
volvement, alteration of the acid-base 
equilibrium, or disturbances in the func- 
tion of glands of internal secretion (4, 5). 
The basic concept is that dead or injured 
tissue, so extensive or so situated that it is 
not readily absorbed by circulating fluids, 
can become infiltrated with calcium salts. 

Widmann (6) described pathological 
calcification as metastatic or dystrophic. 
In “‘metastatic calcification” lime salts are 
deposited in tissues where some general- 
ized rarefying bone disease causes increase 
of plasma calcium. In “dystrophic cal- 
cification’’ dead tissue which does not 
suppurate becomes infiltrated with lime 
salts. 

Although calcification frequently occurs 


in localized areas of hemorrhage, it is 
rarely found within hemorrhage of the 
adrenal gland (2, 5, 7). Out of Snelling 
and Erb’s 43 autopsied cases of adrenal 
hemorrhage in infants and children, only 
8 showed any calcification within the ad- 
renal, and in not one of the number was 
this diagnosed antemortem. 

Adrenal gland calcification appears as a 
diffuse calcareous deposit or as a triangu- 
lar, lunate, ovoid, or rounded opacifica- 
tion above the mesial half of the upper 
pole of the kidney. To be differentiated 
are tuberculosis associated with Addison’s 
disease, and neoplasms (ganglioneuroma, 
neuroblastoma, pheochromocytoma, and 
carcinoma). 

We were encouraged to report the fol- 
lowing case because of the unusual degree 
of calcification in the adrenal glands of an 
infant who lived almost two years after 
the initial extensive hemorrhage. 


REPORT OF CASE 


A. M., a white female infant, was prematurely 
delivered on June 12, 1949, at Binghamton City 
Hospital. Presentation was a frank breech, and 
forceps were used on the after-coming head. The 
pregnancy had been uneventful. 

Two days after birth, pneumonia developed but 
recovery ensued and the child was discharged in 
good condition. She was re-admitted on Oct. 
19, 1949, because of vomiting. The lungs and 
abdomen were negative on physical examination. 
A chest roentgenogram (Oct. 24) did not present 
any abnormal pulmonary findings, but faint, ir 
regular calcifications appeared in the region of the 
adrenals. On subsequent films of the trunk, Nov. 
2, 1949, and March 10, 1950, the upper quadrant 
calcifications were rather clearly demonstrated 
(Fig. 1) and were reported as involving the adrenal 
glands. Later, intravenous urography outlined 
normal calyces and pelves well below the calcifica 
tions previously described, conclusively locating 
the latter within the adrenals (Fig. 2). Tuberculin 
testing with 0.1 ml. O.T. in 1:100, 1:1,000, and 
1: 10,000 gave no reaction. 
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Fig. 1. Large calcifications in both adrenal glands, well demonstrated through the air-distended stomach 
The apparent displacement of the heart to the right is due to rotation of the chest 

Fig. 2. Intravenous urography shows clear, wide separation of the contrast-filled kidneys from the calcifica 
tions above and indicates that the calcifications are within the adrenals 


On March 31, 1951, the child was readmitted in 
convulsions. The hands and feet were cyanotic, 
but there was no abnormal pigmentation of the 
skin. The head and neck were negative; coarse 
rhonchi were heard throughout both lungs; respira 
tions were 40 per minute, and the temperature 
106° F. The blood count showed hemoglobin 
7S per cent, red cells 3,670,000, white cells 21,200, 
with 55 per cent segmented, 15 per cent stab, and 
30 per cent Ivmphocytic cells. The child did not 
respond to therapy and expired the next day 

Postmortem gross examination showed consolida 
tion in the right lung and generalized purulent 
bronchitis. The adrenals were palpable through the 
peritoneum as hard masses. On dissection, they 
were seen to be of the usual orange color, but calei 
hed throughout (Fig. 3). 

Microscopic examination showed a detinite pneu 
monia. The kidneys were entirely normal. In the 
adrenal cortex, the zona glomerulosa presented 
cellular hyperplasia and marked reactivation. The 
zona fasciculata was characterized by pseudotubular 
necrosis; the reticulum appeared to be broken up, 
and the cells of the zona reticularis were gone. The 
medullary portion was studded with large and small 


islands of calcification. Macrophages laden with 





Fig. 3. Radiograph of the removed kidneys and 
adrenals shows comparative opacification and demon 
strates the extensive calcification in the adrenal glands 
rhe relative planes of the adrenals and kidneys, as 
portrayed, are not identical with those maintamed in 
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hemosiderin pigment were found scattered through- 
out the section. There was no evidence of inflam- 
mation or malignant growth (Fig. 4). 

COMMENT 


This is just another instance, such as is 
so often encountered by radiologists, of 


Zona reticularis 
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old, undernourished, and doing poorly 
when the calcification was first noted, a 
tentative diagnosis of adrenal neuro- 
blastoma with calcification was made. 
Calcification within adrenal hemorrhage 
was not considered in the differential diag- 
nosis because it was thought that a hemor- 


+ Medulla 


+ Calcium 
deposits 


Fig. 4. Photomicrograph (175) of adrenal showing pronounced calcification with necrosis of the medulla 


and a portion of the reticular zone of the cortex 
be identified 


the portrayal of significant findings on a 
film taken primarily for an unrelated con- 
dition. An infant was sent to the X-Ray 
Department for a chest film; fortunately, 
the upper abdomen was well seen in the 
roentgenogram, and both upper quadrants 
showed large calcium deposits, presumably 
within the adrenals; intravenous urog- 
raphy definitely ruled out the kidneys as 
the site of calcification. 

Because the infant was several months 


Fibroblastic reaction and hemosiderin-laden macrophages can 


rhage yielding such extensive calcification 
would have reduced adrenal function to so 
low a level that survival would not have 
been possible. In this we were grossly 
mistaken, since the child lived for almost 
two years after the initial hemorrhage. 

It should be remembered that calcifica- 
tion within the adrenal gland may signify 
the presence of tractable adrenal hemor- 
rhage rather than tuberculosis or hope- 
less neoplasm. 
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SUMMARY 


(1) The occurrence of adrenal gland 
hemorrhage in infancy and childhood is re- 
viewed. 

(2) Pathological calcification is briefly 
discussed. 

(3) A case of extensive calcification 
within bilateral adrenal hemorrhage in an 
infant is presented. 
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SUMARIO 


Extensa Calcificacidn Bilateral dentro de Hemorragia Suprarrenal 


Aunque frecuentemente se present cal- 
cificaci6n en zonas localizadas de hexnorra- 
gia, raramente se observa dentro de una 
hemorragia de las glandulas suprarrenales. 
En éstas toma forma de una zona triangu- 
lar, lunada, ovoidea o redondeada de 
opacidad mas arriba de la mitad mediana 
del polo superior del rifén. Hay que di- 


ferenciarla de la tuberculosis asociada con 





enfermedad de Addison y de las neoplasias 
suprarrenales. 

Preséntase un caso en lactante del sexo 
femenino que vivié casi dos afios a pesar de 
extensa calcificaci6n dentro de zonas 
bilaterales de hemorragia suprarrenal. La 
afeccién fué descubierta fortuitamente en 
una radiografia toracica, y se establecié el 
diagnoéstico con la urografia intravenosa. 
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justly proud of. Kind understanding, 
knowledge of the problems confronting 
physicians in these times of social change, 
administrative experience, and a gift for 
friendship are the outstanding qualifica- 
tions of Dr. Tom B. Bond, who now as- 
sumes the presidency. His experience in 
radiology goes back to the days of the old 
static machine. Mary of his qualities 
were implanted and developed as he fol- 
lowed in the footsteps of his pioneering 
father in this field. 

Tom Bond, christened Thomas Burke 
Bond, was born in Hillsboro, Texas, a small 
town in the central portion of the state, to 
which his father, Dr. George D. Bond, and 
mother, Fannie, had moved from middle 
Tennessee a few years previously. Young 
Tom attended public schools, where he 
spent most of his time in the physics labor- 
atory. 

In 1902 the elder Bond became inter- 
ested in x-rays, using a static machine as a 
generator. Tom's earliest introduction to 
the new specialty was turning the crank 
to drive the machine when electrical cur- 
rent was not available. After finishing 
high school he studied electrical engineer- 
ing, and during that time designed, con- 
structed, and maintained much of his 
father’s equipment, thus further develop- 
ing his interest in radiology. This side 
line gradually consumed more of his time 
and he decided to become a radiographer. 
A radiographer, in that day, was not only 
a technician but was relied upon for inter- 
pretation. 

Operating and designing x-ray equip- 


ment required electrical training, but Tom 
Bond saw that interpretation would neces- 
sitate a knowledge of anatomy and medi- 
cine and accordingly entered and was 
graduated from the former Medical De- 
partment of Texas Christian University, 
which later became a part of the Baylor 
University School of Medicine. He then 
joined the United States Army and was 
sent to the Army School of Roentgenology 
at Fort Oglethorpe, Georgia, under the 
command of Colonel Willis F. Manges of 
Philadelphia. He remained as instructor 
until the close of World War I. 

Young Dr. Bond returned to practice 
with his father in Fort Worth, and together 
they established the Department of Radi- 
ology at St. Joseph’s Hospital, of which 
Tom is still Director. He also established 
the Radiology Department at the City and 
County Hospital. 

While in medical school, he aided his 
father, along with others, in establishing 
the Texas Radiological Society, which he 
has served through every office. He has 
also been Secretary and President of the 
Dallas-Fort Worth Intercity Radiological 
Society, which was organized in his home 
on Lake Worth. He is Past President of 
the Tarrant County Medical Society, 
served for ten years on the Council of 
Economics of the Texas Medical Associa- 
tion, and is a Past President of the Rocky 
Mountain Radiological Society. He has 
served as Chairman of the Board of Direc- 
tors of the Radiological Society of North 
America and is a member of the Board of 
Chancellors of the College of Radiology. 

Dr. Bond is currently senior member of 
the Tom B. Bond Radiological Group. 
He is director of the Department of Radiol- 
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ogy at St. Joseph’s Hospital and Con- 
sultant in Radiology to the John Peter 
Smith Charity Hospital and the U. S. 
Public Health Service Hospital, all in Fort 
Worth. 

In his career, Dr. Bond has been ably 
assisted by his gracious wife, the former 
Mary Ellen Caldwell, whom he married in 
1916. They have one son and two grand- 


February 1955 


children that are presently the chief ob- 
ject of their affection, taking much of 
their leisure time. 

In electing Dr. Bond, the Society has 
chosen an able executive and an excellent 
navigator to direct its course through 
whatever situations may lie ahead during 
the coming year. 

ROBERT D. Moreton, M.D. 


The Fortieth Annual Meeting 


The Fortieth Annual Meeting of the 
Radiological Society of North America 
was held at the Biltmore Hotel in Los 
Angeles, Calif., Dec. 5-10, 1954, with a 
total registration close to 1,800. The 
program, arranged by Dr. Eugene P. 
Pendergrass and his committee, was one of 
unusual interest and value. The formal 
opening of the meeting was preceded, 
as in other years, by sessions on Sunday 
afternoon and evening, listed officially 
as Refresher Courses, the one a discussion 
of Fundamental Problems in the Clinical 
Use of Isotopes, with Dr. Simeon T. 
Cantril as Moderator, the other the popular 
Film Interpretation Session, with Dr. L. 
Henry Garland, at the top of his form, 
presiding, and Dr. Bernard J. O’Loughlin, 
Dr. Leo G. Rigler, and Dr. Wendell G. 
Scott making up the panel of experts. 

The meeting was officially called to 
order at 10:30 a.m., Monday, Dec. 11, by 
the President, Dr. Fugene P. Pendergrass. 
The Presidential Address, tracing the his- 
tory of the Radiological Society of North 
America from its inception as the Western 
Roentgen Society to the present time, 
was not only of great interest to those 
hearing it but will constitute a valuable 
permanent record when published in full 
in the pages of RapioLocy. ‘The historical 
theme was continued by Dr. Lowell 5S. 
Goin, who discussed the evolution of 
radiology as a profession over the last 
half century, and by Dr. Howard P. 


Doub, who selected as his subject for the 
annual historical lecture the life of the 
distinguished 


Michigan radiologist, Dr. 


Augustus W. Crane, and his contributions 
to the development of the specialty in the 
early days. Later on Monday, a sym- 
posium on cineradiography was held, with 
Dr. Earl R. Miller as Moderator, taking 
up such questions as the usefulness and 
limitation of x-ray movies, the apparatus 
involved, the cost, and future possibilities. 

A feature of the Tuesday sessions was an 
unusually interesting symposium ar- 
ranged by Dr. Lauriston S. Taylor for 
the section on radiophysics and radio- 
biology. The morning session was de- 
voted to radiation protection from x-rays, 
radium, and artificially produced radio- 
active isotopes. In the afternoon, Dr. 
Robert S. Stone presided at a meeting of 
Section A-B, given over to papers on the 
chemical use of radioisotopes. 

The Carman lecture was delivered on 
Tuesday evening by Dr. Barton R. Young 
of Philadelphia, who chose as his theme 
“Roentgen Examination of the Acute 
Abdomen.”’ He covered all aspects of this 
important subject, with ample illustrations 
of the various roentgen findings. At the 
conclusion of the lecture, Dr. Young was 
presented with an illuminated scroll as a 
memento of the occasion. 

On Wednesday morning, a symposium on 
radiological studies of the various portions 
of the gastrointestinal tract attracted 
wide interest. Coincidentally an interest- 
ing group of papers on various physical 
problems was presented in Section B. 

One of the outstanding features of the 
meeting was the Bone Tumor Seminar 
conducted on Wednesday afternoon under 
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the direction of Dr. Philip J. Hodes. This 
was based upon a series of ten bone tumors, 
roentgenograms and descriptions of which 
had previously been sent out to all mem- 
bers of the Society with the request that 
they submit their diagnoses. Dr. Lauren 
V. Ackerman represented the pathologists 
on the panel, Dr. J. Vernon Luck the 
orthopedists, and Dr. L. Henry Garland 
the radiologists. The lively discussion 
demonstrated strikingly the part played 
by each of these specialties in this field.' 

On Wednesday evening, at a special 
session arranged by the Physics Com- 
mittee of the Society, reports of selected 
research projects completed during the 
previous six months were presented. The 
meeting proved to be of unusual interest, 
and plans were made to continue this 
feature. The reports appear in abstract 
form in the January issue of RADIOLOGY, 
under the heading ‘“‘Work in Progress.” 

On Thursday morning, Section A was 
devoted to papers on general radiography, 
while Section B was largely concerned 
with dosage problems and_ therapeutic 
applications. The afternoon was given 
over to a symposium on ‘“‘The Care of the 
Advanced Cancer Patient,’ with Dr. 
Theodore P. Eberhard as moderator. This 
timely subject was explored in its various 
aspects and much valuable information 
was brought out. 

The annual banquet held on Thursday 
evening was an unqualified success. Gold 
medals of the Society were presented to Dr. 
Warren W. Furey and Dr. Lauriston S. 
Taylor. In presenting the medals, Dr. 
Pendergrass lauded the accomplishments 
of these distinguished scientists. After 
enumerating the many activities of Dr. 
Furey in organized medicine, he concluded: 

“How did Warren Furey attain the 
recognition these positions illustrate? 

“First and foremost, Warren W. Furey 
has a tremendous innate and genuine de- 
sire to serve others. Coupled with this is 
a knowledge, possessed by few, of the 
problems facing American medicine in 


' For the final diagnoses, see p. 274 of this issue 











Warren W. Furey, M.D., Gold Medalist 


general and radiology in particular. This 
is solidly based on years of study and serv- 
ice. He has a genius for friendship and 
an organizational flare. 

“To radiologists Dr. Furey’s status and 
position mean that the point of view of 
the practicing clinical radiologist will be 
present in the highest councils. He is ina 
position to press the legitimate claims and 
aspirations of radiology at the top level. 
Standing where he does, with the men who 
control the destinies of American medi- 
cine, his wisdom is recognized and becomes 
effective. He is our ambassador, and the 
Board of Directors and the members of the 
Radiological Society of North America are 
very happy to present to him the Gold 
Medal of the Society.”’ 

Dr. Lauriston S. Taylor's work with the 
National Bureau of Standards, where he is 
Chief of the Atomic and Radiation Physics 
Division, his contributions as Chairman 
of the National Committee on Radiation 
Protection, and his service on the Stand 
ardization and Physics Committees of the 
Radiological Society of North America 
were cited. Of the many honors of which 
he has been the recipient, the following 
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were mentioned: a commendation from 
the Office of Scientific Research and De- 
velopment in 1945; the Bronze Star, U. S. 
Air Force, 1945; Medal of Freedom, U. S. 
Air Force, 1946; Sylvanus Thompson 
Medal, British Institute of Radiology, 
1950; and the Janeway Medal, American 
Radium Society, 1954. 

“To these honors,”’ concluded Dr. Pen- 
dergrass, ‘‘the Board of Directors and the 
members of the Radiological Society of 
North America are happy to add the 
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Society’s Gold Medal. We salute a friend 
and a real scientist, Lauriston S. Taylor, 
and wish for him continued success and 
happiness.” 

The introduction of the new officers of 
the Society followed. These are: Tom B. 
Bond, M.D., President; Clarence E. Huf- 
ford, M.D., President-Elect; Howard B. 
Hunt, M.D., Ist Vice-President; Charles 
M. Gray, M.D., 2nd Vice-President; Syd- 
ney F. Thomas, M.D., 3rd Vice-President; 
Howard P. Doub, M.D., Librarian; Don- 
ald S. Childs, Sr., M.D., Secretary-Treas- 
urer; Theodore J. Wachowski, M.D., 
newly elected member of the Board of Di- 
rectors. 

The past presidents of the Society were 
presented with illuminated scrolls in recog- 
nition of their work in furthering the 
development of the organization. Many 
of the former presidents were present to 
receive these scrolls in person. Dr. Pen- 
dergrass then presented the Pfahler Gavel 
to the incoming president, Dr. Tom B. 
Bond. An enjoyable program of enter- 
tainment concluded a memorable evening. 

On Friday morning, an interesting group 
of papers on general radiography was 
presented in Section A, while Section B 
was devoted to the biological effects of 
radioactive elements and x-rays. 

The entire meeting testified to the care- 
ful planning of the President, Dr. Pender- 


grass, and those who assisted him. To all 
who contributed to the success of this 


Fortieth Annual Meeting, the thanks of the 
Society are due. 


The Scientific Exhibits 


Limitation of space somewhat reduced 
the number of scientific exhibits at the 1954 
meeting. Forty-two exhibits were pre- 
sented in all. Several applications of ob 
vious merit could not be accommodated 
for lack of room. The Pfahler Gavel was 
again shown and attracted interest. 

The Scientific Exhibits section 
pleased to have available for detailed and 
leisurely study the original films upon 


was 


which the Wednesday afternoon Bone 
Tumor Seminar was based. 

The moving picture section was larger 
than in 1953, containing not only regular 
demonstration films pertinent to exhibits 
shown on the floor but also excellent ex- 
amples of cineradiography. Special fea- 
tures were demonstration of the stop- 
action projector and also a demonstration 


of stereoscopic cineradiography. 











It is evident from the listing below that a 
wide spectrum of subjects were treated in 
the exhibits section. Material ranged from 
the everyday applications of radiography 
and practical treatment planning to the 
problem of radiation monitoring in an 
atomic-powered submarine. 

The secret committee made the following 
awards: 

Fundamental Investigation 
Visibility of Tissue Struc 
CHARLES ODERR, M.D., 


Magna Cum Laude. 
tures in Excised Lung. 
New Orleans, La. 

Cum Laude. Physical Aids in Treatment Plan- 
ning. K. C. Tsien, B.Sc., J. S. LAUGHLIN, 
Pu.D., E. Focut, J. J. Nickson, M.D., AND 
J. G. Hott, New York, N. Y. 

Certificate of Merit. The Normal Interpediculate 
Space in the Spines of Infants and Children. 
Wayne A. Srmrit, M.D., St. Louis, Mo. 

Honorable Mention. Slow-motion, Stop-action 
Projector for Research Films. G. H. RAMSEy, 
M.D., J. S. Watson, M.D., AND S. A. WEIN 
BERG, M.D., Rochester, N. Y. 


Clinical Investigation 

Magna Cum Laude. Nephrotomography. JOHN 
A. Evans, M.D., WILLi1AM DUBILIER, JR., 
M.D., AND JAMES C. MonteitH, M.D., New 
York, N. ¥. 

Cum Laude. Deficiency of Intestinal Gas in 
Infants. ALEXANDER R. MarcGutis, M.D., 
FRANCES P. CONKLIN, M.D., AND CHARLES M. 
Nice, M.D., Minneapolis, Minn. 

Certificate of Merit. (1) Functional Oblique 

Views of the Cervical Spine. Beprorp F. 
Boy.ston, M.D., Houston, Texas. 
(2) Lateral Atlanto-Axial Displacement in 
Normal Motion and Trauma. GEORGE JACOB 
son, M.D., Aanp Dents C. ApLER, Los Angeles, 
Calif. 

Honorable Mention. Occurrence of Spinal Osteo 
myelitis in Urinary Tract Infections. Trp F. 
Leicu, M.D., H.S. Weens, M.D., AND ROBERT 
P. Ketiy, M.D., Atlanta, Ga. 

Special Award (Non-competitive). Radiation 
Monitoring for an Atomic Powered Submarine. 
M. Epwin Hayes, B.S, W. S. Luspy, M.S., 
AND O. D. Parr, M.S., Baltimore, Md. 


Chief Gadgeteer: 
LEONARD Lonc, M.D., Atlanta, Ga., for his 
“Wriggelator” device for infant radiography. 
Other exhibits, arranged according to the 
alphabetical order of the exhibitors were: 


Club Soda Technic in Roentgen Diagnosis of the 
Esophagus, Stomach, and Small Bowel. 
J. Benpick, M.D., New York, N. Y. 


ARTHUR 
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Cobalt 60 Therapy of Lip Cancer with Neck Dis- 
section. J. ERNesT BREED, M.D., AND WALTER 
W. CARROLL, M.D., Chicago, IIl. 

Aortic Radiography. Curtis H. BurGe, M.D., 
FRANK M. WInpROw, M.D., AND RoBert S. Mac 
INTYRE, M.D., Houston, Texas. 

Congenital Abnormalities of the Feet. Law- 
RENCE A. Davis, M.D., AND WiLL1AM Hatt, M.D., 
Louisville, Ky. 

Thyroid Scintigrams Paut H. Dees, M.D., 
WALTER L. Stitson, M.D., NORMAN W. SPECHT, 
M.D., Mitton G. CRANE, M.D., AND RALPH 
Apams, Los Angeles, Calif. 

Recent Radium Therapy Developments for Cer- 
vical Carcinoma: Expanding Type of Cervico- 
Uterine Applicator; Dosage Measurements. EDWIN 
C. Ernst, M.D., St. Louis, Mo. 

Endocardial Fibroelastosis. WILLIAM R. EyLER, 
M.D., Rospert F. ZrecLter, M.D., GeorGe W. 
KNABE, JR., M.D., AND JAMES J. SHEA, M.D., 
Detroit, Mich. 

Portable Roentgenkymography in Acute Coro- 
nary Occlusion, Shock, and Heart Failure. LELAND 
R. Fe.ton, M.D., J. Sampson, M.D., B. SoLomon, 
M.D., A. Goetze, M.D., anp B. AxeLrop, M.D., 
San Francisco, Calif. 

Correlation of Erect Full-Column Mvyelography 


and Discography. G. A. FRicKerR, M.D., Sacra- 
mento, Calif. 
Aortography. Tom M. FuLientove, M.D., 


Joun R. Bryan, M.D., AND A. JUSTIN WILLIAMS, 
M.D., San Francisco, Calif. 

Dionsil Oily, A New Medium for Bronchography. 
CESARE GIANTURCO, M.D., AND GEORGE A. MILLER, 
M.D., Urbana, II. 

Operative and Postoperative Cholangiography. 
RAFAEL GOMEZ-ZALDIVAR, M.D., AND LAURA 
FariNas, M.D., Havana, Cuba 

Radiating Spicules—A Non-Specific Manifesta 


tion of Bore Disease. Otrro H. Grunow, M.D., 
Fort Worth, Texas. 

Two-Million Volt Portal X-Ray Films. HuGnH 
F. Hare, M.D., Wiitttam E. Costotow, M.D., 
ORVILLE N. MELAND, M.D., JAMEs F. NOLAN, 


M.D., AND JouNn Anson, M.S., Los Angeles, Calif. 

Coexistent Carcinoma and Tuberculosis of the 
Lung. Harry Hauser, M.D., AND NORMAN 
GLaAzeR, M.D., Cleveland, Ohio. 

Roentgen Abnormalities of the Large and Small 
Intestine Associated with Prolorged Cathartie In- 
gestion. NORMAN HeEILBRUN, M.D., AND CHARLES 
BERNSTEIN, M.D., Buffalo, N. Y 

Implantation of Radioisotopes in Nylon Ribbons, 
Ucricu K. Henscuke, M.D., Columbus, Ohio 

Chronic Ulcerative Colitis in Infants and Child 
ren. JOHN R. HopGson, M.D., aNp R. L. J. Ken 
NEDY, M.D., Rochester, Minn 

Roentgevographic Patterns in Colon Obstruction 


C. Ropert HuGcues, M.D., Aanp Epwarp F. DUNNe, 
M.D., Cleveland, Ohio 
Gastric Ulcer in the Older Age Group. MICHAEL 
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M. Kern, M.D., AND Rospert L. BRADLEY, M.D., 
Huntington, W. Va. 

An Improved Simplified Method of Bronchog- 
raphy. Harotp M. LANpsMAN, M.D., AND JOHN 
D. Buck.ey, M.D., Little Rock, Ark. 

Roentgen Evaluation of Weak Feet. 
LiIBBERT, M.D., Indianapolis, Ind. 

Radiological Diagnosis of Congenital Dysplasia 


EpwIn L. 


of the Hips. RatpH B. MILier, M.D., AND 
WitiraM A. Craic, M.D., Los Angeles, Calif. 
The Myelogram in Avulsion of the Brachial 


Plexus. ALBERT A. RayLe, JR., M.D., Brit. B. 
Gay, JR., M.D., AND Jason L. Meapors, M.D., 
Atlanta, Ga. 

A Rapid Film-Changing Unit for Conventional 
Radiography. Leo G. RIGLER, M.D., AND JOHN 
C. Watson, R.T., Minneapolis, Minn. 

Microfilming for Filing Purposes. 
A. Rose, M.D., Cleveland, Ohio. 


FREDERICK 


The Portal Venous System—Its Pathological 
Roentgen Anatomy. Francis F. Ruzicka, JR., 
M.D., GUENTER A. DOEHNER, M.D., Louris M. 


RoussELot, M.D., AND GEORGE HOFFMAN, M.D., 
New York, N. Y. 

Operative Cholangiography. 
M.D., AND P. F. PARTINGTON, 
Ohio. 

Radiographs of Phantoms Illustrating Effect of 


Maurice D. SACHs, 
M.D., Cleveland, 


Various Kilovoltages and Grid Ratios. H. E. 
SEEMANN, PH.D., AND H. R. SPLETTSTOSSER, B.S., 
Rochester, N. Y. 

Radiological Diagnosis of Hiatus Hernia. LEsLir 
K. Sycamore, M.D., Hanover, N. H. 

Internal Biliary Fistula. MAuRICE TATELMAN, 
M.D., AND RayMoND J. SCREEN, M.D., Detroit, 
Mich. 


Gadget Row contained the following 
items: 


Instrument for Tracheal Intubation, CESARE GIAN 
TuRCO, M.D., AND GEORGE A. MILLER, M.D., 
Urbana, III. 

Plastic and Nylon Applicators for Cobalt and Ra 
dium Container Carrier, J. GERALD HOCKIN, 
M.D., San Diego, Calif. 
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“Wriggelator’’ Device for Infant Radiography, 
LEONARD LonG, M.D., Atlanta, Ga. 

Relief of Darkroom Bottleneck and Simple, Posi 
tive Identification of Spot Films, CARLTON L. 
OuLp, M.D., Fresno, Calif. 


Moving pictures were as follows: 


Cobalt 60 in Carcinoma of the Lip with Neck Dis- 
section (supplemental to exhibit listed above). 
J. E. Breep, M.D., AND W. W. CARROLL, M.D., 
Chicago, IIl. 

Operative Cholangiography (supplemental to ex- 
hibit listed above). M. D. Sacus, M.D., ANp P. 
F. PaRTINGTON, M.D., Cleveland, Ohio. 

Slow-motion, Stop-action Projector for Research 
Films and Demonstration of Cineradiography. 
G. H. Ramsey, M.D., S. WEINBERG, M.D., AND J. 
S. Watson, M.D., New York, N. Y. 

Demonstration of Stereo Cineradiography and Time 
Lapse Cineradiography. R.F. RusHMeER, M.D., 
Seattle, Wash. 

Cineradiography Demonstration. H. 
M.D., Atlanta, Ga. 

Image Amplifier Applications. H. M. STAUFFER, 
M.D., M. J. OPPENHEIMER, M.D., G. C. HENNY, 
M.D., anp G. H. Stewart, E.E., Philadelphia. 


The Scientific Exhibits Committee 
wishes to thank the many contributors to 
the section. It is only through their ef- 
forts that such excellent material can be 
brought before the Society. We also 
wish to express our appreciation to the 
local committee under the chairmanship 
of Dr. Donald Laing. Their assistance was 
of the highest order. 


S. WEENS, 


SCIENTIFIC EXHIBITS COMMITTEE 
Everett L. Pirkey, M.D. 
Benjamin D. Braun, M.D. 
Donald S. Childs, Jr., M.D. 
John F. Holt, M.D. 

Ivan J. Miller, M.D., Chairman 


The Refresher Courses 


The Refresher Courses continued to be 
an important feature of the Annual Meet- 
ing of the Radiological Society of North 
America. A total of 36 courses were given 
and were enthusiastically attended. The 
afternoon session on Sunday, Dec. 5, had 
484 in attendance. The evening session 


attendance was 594. On Monday there 
were 484 members and guests; Tuesday, 
594; Wednesday, 529; Thursday, 462; 


and Friday’s group numbered 397. 

The names of those participating are re- 
peated here in acknowledgment of their 
valuable service to the Society. 








Gail Adams, Ph.D. 

Paul Aebersold, Ph.D. 

Gilliam Brogdon, M.D. 

Simeon T. Cantril, M.D. 

W. Edward Chamber- 
lain, M.D. 

Donald §. Childs, Jr., 
M.D. 

Neil Crow, M.D. 

Henry C. Crozier, M.D. 

George D. Davis, M.D. 

A. A. de Lorimier, M.D. 

Edwin C. Ernst, M.D. 

Benjamin Felson, M.D. 

Melvin M. Figley, M.D. 

Arthur Finkelstein, 
M.D. 

Elizabeth F. Focht 

John H. Freed, M.D. 


M. A. Greenfield, Ph.D. 
George C. Henny, M.D. 


Homer Hiebert, M.D. 

Frank E. Hoecker, 
Ph.D. 

John W. Hope, M.D. 

Henry L. Jaffe, M.D. 


Leon O. Jacobson, Ph.D. 


Raymond R. Lanier, 
M.D. 

Ted F. Leigh, M.D. 

Raymond L. Libby, 
Ph.D. 

Raoul D. Magana, 
LL.B. 

Isadore Meschan, M.D. 

G. W. Morgan 

Bernard J. O'Loughlin, 
M.D. 
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H. M. Parker J. A. del Regato, M.D. 
Harold O. Peterson, Leo G. Rigler, M.D. 
M.D. Wendell G. Scott, M.D. 
Robert E. Pugh Howard L. Steinbach, 
Edith H. Quimby, M.D. 
Se.D. Harold Tivey, M.D 


We also wish to thank the Local Com- 
mittee on Refresher Courses headed by 
Moris Horwitz, M.D., for their diligence and 
efforts in seeing that the program ran 
smoothly. 


REFRESHER COURSE COMMITTEE 
Robert C. Pendergrass, M.D. 
Colin B. Holman, M.D. 

Edith H. Quimby, Sc.D. 
John W. Walker, M.D., Chairman 


The Commercial Exhibit 


The Commerical Exhibit at the Fortieth 
Annual Meeting of the Radiological Society 
of North America occupied a number of 
rooms and one long corridor in the Galeria 
of the Biltmore Hotel. Here equipment, 
accessories, books, etc., were shown to 
good advantage and attracted active in- 
terest. Brief descriptions of the individual 
exhibits follow: 


ABBOTT LABORATORIES, INc. (North Chicago, 
Ill.) devoted their exhibit to radioactive pharma- 
ceuticals and the technic of their use in diagnostic 
and therapeutic studies. This represented the 
first presentation of Radiocaps before the Society. 
With this new dosage form of sodium radioiodide, 
a thyroid uptake study may be carried out without 
the handling of any solution Since contamination 
problems have been almost completely eliminated, 
this valuable diagnostic test becomes available to the 
clinic, as well as to certain qualified physicians. 

Also emphasized was the use of radiogold colloid 
and of chromic phosphate in the palliative treatment 
of metastatic cancer of the pleural and peritoneal 
cavities. 

Shown for the first time were ‘“‘Actaloy"’ cobalt 
sources, which make available all of the advantages 
of this radioisotope in standard applicators at a small 
fraction of the price of previously available media. 

The Ansco CorPoRAT!ON (Binghamton, N. Y.) 
display high-lighted the various aids that the com- 
pany makes available to radiologists and their tech- 
nicians. Booklets describing these are available 
from Ansco representatives. Ansco x-ray film and 








chemical products were also featured. Two large 
color transparencies directed attention to Ansco 
color film. 

AToMiIc ENERGY OF CANADA, Ltp. (Ottawa, 
Canada): A manually operated cobalt-60 beam 
therapy unit for the small clinic or private office was 
demonstrated by means of a quarter-model. De- 
signed primarily for fixed-beam and multiportal 
therapy, using 300- to 600-curie sources, ‘“Theratron 
Junior” incorporates many weight- and cost-saving 
features, including room protection only slightly in 
excess of that required for 250-kv x-ray equipment. 

No advertising of this unit will appear until per- 
formance characteristics of the prototype have been 
established. 

The AUTOMATIC SERIOGRAPH CORPORATION (Col- 
lege Park, Md.) demonstrated the operation of the 
Automatic Seriograph, a device designed for auto- 
matically controlled serial roentgenography. The 
Seriograph uses individual cassettes and screens, 
capable of accommodating either 11 X 14-inch or 
10 X 12-inch cut film. The cassettes, with their 
rolled tops, have continuous spring action, to hold 
the film and screens in intimate contact, thus in- 
suring excellent detail. 

The Seriograph was demonstrated in both vertical 
and horizontal positions, with automatic timing of 
exposure intervals from 0.5 to 2 seconds, the tim- 
ing sequence being varied by foot-switch controls. 
The entire mechanism of the Seriograph, which lifts 
out of the Seriograph case, was exposed to show the 
extreme simplicity contributing to its reliability. 

Bar-Ray Propucts (Brooklyn, N. Y.) featured 
cobalt observation windows of high density lead 
glass, manufactured by Corning. Also displayed 
were x-ray and darkroom accessories, such as stain- 
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less steel processing tanks and specialties, darkroom 
cabinets, Bar-Ray water coolers, and temperature 
regulating valves. 

Information on Bar-Ray’s Coray Cobalt Irra- 
diator was available to radiologists interested in 
multicurie cobalt apparatus in the range of 250 
to 1,000 curies. Other equipment shown included 
the refrigerated Add-a-tank and the Archer lead 
glass gown. 


BaRNES-HIND Barium Propucts Co. (San 
Francisco, Calif.) presented Barotrast, a newly 
developed micronized, radiopaque medium of 


barium sulfate, and the Pneumocolon kit designed 
for its administration in double-contrast and routine 
enema studies. Barotrast will stay in suspension 
without the addition of gels or other suspending 
agents and resists pH change, enzymes, and mucin. 
One gram covers a mucosal area of 4,000 square 
inches; it adheres well to the mucosa, giving de- 
tailed delineation. Clumping, precipitation, and 
flocculation are avoided, the medium remaining in 
liquid suspension throughout the intestine. 
BeELL-CraiGc, Inc. (New York, N. Y.) featured 
Baraloid, a barium preparation of the newer micro- 
nized col!oidal variety, for use both orally and rectally 


in radiography of the intestinal tract. Baraloid 
suspensions are non-flocculating; they produce 


continuous and homogeneous coating of the in- 
testinal walls and resist early drying on the mucosa. 
Also displayed were Medopaque, a low-cost viscous, 
aqueous, and absorbable solution for hysterosalpin- 
gography, cholangiography, and urethrography, and 
Neo-Cholex, the most effective fat-meal substitute 
available today. Gallbladder evacuation films may 
be taken with Neo-Cholex as early as eight minutes 
following its administration for duct visualization, 
and gastrointestinal radiographic follow-up may be 
instituted within thirty to forty-five minutes. 

Biair X-Ray, Inc. (Los Angeles, Calif.) exhibited 
its telescoping ceiling-mounted tubestand with the 
Patient Litter Lift which is made to be used with 
this unit. A planigraphic attachment will be avail 
able soon. Another use for the device is as a base 
for a surgical lamp in the operating room, making 
possible an infinite number of positions of the lamp. 

Buck X-OGrAPH Company (St. Louis, Mo.) 
showed for the first time one of their new Buckite 
Lined Thermo Tanks, with stainless steel exterior, 
including a stainless steel rear panel, equipped with a 
high-grade self-starting electric timer, hot, cold, and 
ice water controls, thermostat valve, dial thermom 
eter, 8 X 10-inch darkroom lamp, 14 X 17-inch il 
luminator, and hose connections. Also on display 
was one of the Buck Side-Opening Film Filing 
Cabinets, on which mounted a recently an 
nounced new Model D 17 X 28-inch Buck Fluoro 


Was 


tube Illuminator having maximum capacity of two 
14 X 17-inch films 

CARR CoRPORATION (Culver City, Calif.) showed 
the Carr Model 4157C processing unit, featuring the 
Carr Wedge Type Thru-Wall Pass Tank, the Carr 
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cascade system, and the Carr one-piece construc 
tion feature. Also exhibited were the Carr Table 
Top Non-Drip Dryer, Model 4235. With this dryer, 
hangers can be taken directly from the wash section 
of the tank into the dryer, which has a false bottom 
with a removable tray. This avoids recirculation of 
drippings into the air stream. The unit is also 
equipped with an automatic timer and thermostat. 

The dryer is of all stainless construction. The 
overall height is 36 inches, the same as the working 
edge of a developiag tank, and it can therefore be 
used adjacent to the wash section of the tank, avoid 
ing dripping of water onto the floor. 

The Coca-Co_ta Company (Atlanta, Ga.) gra 
ciously dispensed its refreshing product to one and 
all. After a stop at the Coca-Cola stand, one could 
renew the tour of the exhibits with zest and vigor. 

The CONTINENTAL X-RAY CORPORATION (Chi- 
cago, Ill.) featured Continental’s Multi-Plane De 
luxe Tilt Table and a 300 ma., 100 kv control. The 
table gives continuous, motor-driven action, from 
vertical to 45 degrees, or more, Trendelenburg. 
The spot-film carriage on the Multi-Plane Table is 
motor-driven and equipped with electrical locks and 
shutters. It will take one, two, or four exposures on 
an 8 X 10-inch cassette. A special feature is fluoro 
scopic kilovoltage control at one’s fingertips on the 
spot-film device. The 300-ma. control has two 
autotransformers, both of which are motor-driven, 
for fluoroscopy and radiography, permitting inde 
pendent settings. 

DUNLEE CORPORATION (Chicago, IIl.) exhibited a 
complete line of x-ray and valve tubes. Special at 
tention was directed to the ruggedness factor, as a 
tube requirement, by actual operation of a tube on a 
vibration machine. Quietness and low vibration 
level in rotor tubes was demonstrated by having one 
running continuously during the week of the Meet- 
ing. 

The Photpy Products Department of E. I. Dvu- 
Pont pe Nelwours & Co. (Wilmington, Del.) pre- 
sented DuPant Patterson screens. The new ‘‘Light- 
ning Special’ intensifying screen is especially suited 
for portable radiography, angiography, and use with 
grid cassettes. The first all cast plastic fluoroscopic 
screen, the DuPont ‘‘Patterson’’ Type CB-2, was 
also shown. The serialization of all DuPont “‘Pat- 
terson”’ intensifying screens, for easy identification of 
cassettes, was featured. 

The Eastman Kopak Company (Rochester, 
N. Y.) featured: (1) informational material published 
by the company in the form of periodicals, charts, 
booklets, and movies for the radiologist and his 
technicians; (2) a display showing the important 
contribution to film quality made by the company’s 
exclusive x-ray film-packaging technic; (3) a dis- 
play of new pieces of radiographic and photographic 
equipment, ‘ncluding (a) the Radiographic Copying 
Unit, (b) the Kodak Technical Close-Up Outfit, for 
medical phetograpy, (c) the Kodak X-ray Film 
Identification Printer, (d) the Kodak Stereo-Camera 
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and Viewers, and (e) the Kodaslide Signet 500 Pro- 
yector. 

The EurEKA X-Ray TuBE CORPORATION (Chi- 
cago, Ill.) displayed a rotating anode insert tube of 
new design in the 110-kv.p. class, giving unusually 
high heat storage and radiation factors for a rotating 
non-copper-backed disk type of tube. These re 
sults are achieved by combining certain construc 
tional requirements for copper-backed tubes with 
the high operating temperatures permissible with the 
Tungsten disk type of target. The new insert is 
being used in Eureka’s under-table tube unit, type 
RA-70, and over-table-tube, type RA-71, with 
medium-weight housing. An additional feature of 
this insert is its availability with a focal spot of 0.5 
mim. as well as of the usual sizes. 

FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
(Jamaica, N. Y.) placed emphasis on their Model 
F-212 70-mm. roll film photofluorographic ‘‘chest 
survey” camera and its sister camera for 70-mm. cut 
film. In addition, the complete line of accessories, 
i.e., automatic roll film processers, viewers, and the 
Chamberlain film identifier were displayed. 

A part of the exhibit was devoted to a set of 10 
special 4 X 4-inch “mirror” camera negatives, which 
were produced photofluorographically, within con- 
ventional technic ranges. The camera used to pro- 
duce them was an engineering model. This camera 
will be ready for sale late in 1955. 

L. M. Forsyth MANUFACTURING COMPANY 
(Chicago, Ill.) displayed its stereoscopic chest film 
cassette changers. The unique, eccentric action of 
the motor gives slow speeds at the beginning and the 
end of the travel, resulting in extremely smooth 
operation and a minimum of vibration. 

GENERAL ELectrric CoMPANY (Milwaukee, Wis.) 
exhibited the Imperial, a revolutionary new diag 
nostic x-ray unit whose table and spot-film device 
are ring-mounted instead of being supported by floor 
pivot structures. The table can be angulated from 
90° Trendelenburg—uninterrupted or with a selec 
tive stop-over at horizontal, all operator controlled. 
Its overhead tube support offers exceptional radio 
graphic coverage—16’ 4” longitudinally, 68” later 
ally. Its spot-film device provides sixteen exposure 
areas, all automatically sequenced, plus a phototimer 
unaffected by variations in room lighting. 

Also exhibited were a through-the-wail pass tank, 
nylon-and-leather protective gloves, and a com 
plete line of darkroom safelights. 

Grune & STRATTON (New York, N. Y.) exhibited 
the following new books: Roentgen Diagnostics, 
the English translation, arranged and edited by Dr. 
James T. Case, of the monumental German work of 
Schinz et al., now complete in four volumes and 
cumulative index; A. J. Bendick’s Diagnostic Ad 
vances in Gastro-Intestinal Roentgenology; Alban 
Koehler’s Skeletal Roentgenology, Borderlands of the 
Normal and Early Pathologic Findings in Roentgenog 
raphy of the Skeleton, ninth edition, completely re 
vised by E. A. Zimmer and translated, arranged, and 
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edited by Dr. James T. Case (in advance proofs); 
Radiation Therapy of Neoplastic Diseases of the 
Blood- Forming Organs, by Franz Buschke and B. V 
A. Low-Beer. 

Hatsey X-Ray Propucts, Inc., (Brooklyn, 
N. Y.) featured their new Wafer Rigidform Cassette. 
This newly developed patented cassette incorpo 
rates lightness, thinness, and extreme rigidity, with a 
new type easy-opening and closing door. Also 
shown were conventional type cassettes, developing 
hangers, darkroom lamps, and other accessories. 
As a co-feature to their cassettes they displayed 
their redesigned line of film illuminators, in enamel 
finish and stainless steel. The desk, wall, and mo- 
bile models, single and in banks, were shown with 
three of the latest types of film-holding devices. 

HARLAN X-Ray Company (Burbank, Calif.) 
showed its standard line of x-ray accessories, in- 
cluding improved Radiographic Visualizer, 
Therapy Visualizer, Minascope Periscope, Glass 
Tipped Cones, Intra-Cavity Cones, and Head Im 
mobilizer It introduced new Micro- 
Planograph and a model of a new apparatus for tak 
ing multiple films at different levels in the body, at a 
single exposure. Most important was the announce 
ment of a small-source cobalt unit for transvaginal 
therapy 

KELEKET X-RAY CORPORATION (Covington, Ky.) 
demonstrated a floor stand unit, the approved 
“Hectocurie Shield,”’ as devised by the Teletherapy 
Evaluation Board of Oak Ridge Institute of Nu 
clear Studies and now incorporated in the Keleket- 
Barnes cobalt 60 medium intensity teletherapy 
equipment. Likewise on display was the latest 
90° 90° Keleket Fleetwood X-ray Table, with auto 
matic ‘“‘Multimatic’” 8 X 10-inch spot-film tunnel 
Emphasized were quiet operation, feather-touch 
positioning, and variable speed control for table tilt 
and many other proved-in-use design features and 
efficient operation details. 

Lea & FEBIGER (Philadelphia, Penna.) exhibited 
many new editions, including the twenty-sixth 
edition of Gray's Anatomy, Epstein and Davidoff's 
Skull Atlas; Ritvo and Shauffer’s Gastro-Intestinal 
X-ray Diagnosis; Davidoff & Epstein’s Abnormal 
Encephalogram; Davidoff & Dyke's Normal En 
cephalogram; Rhinehart’s Roentgenographic Tech 
nique; Ritvo’s Bone and Joint X-Ray Diagnosts. 

LeRoy J. LetsHMan (Los Angeles, Calif.) dis 
played a_ spot-film device embodying many 
novel features. The sequencing magnetism practi 
cally eliminates the possibility of double exposure 
The ship clutch arrangement prevents serious dam- 
age in the event the cassette is transferred to film 
ing position while a hand is in its path. The 
handling of various mechanical details represents a 
new high in construction of this type 
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exhibited a complete line of rotating anode x-ray 
tubes, ranging in size from the Dynamax “‘20,"’ for 
to the Dynamax 


operation at 100 kv and 100 ma., 
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“150,” for operation at 150 kv and high milliamper- 
age. An important feature of this line of tubes is 
the availability of ultra-fine focal spots, for enlarge- 
ment technics or for high-definition fluoroscopy. 
Thoriated tungsten filament valves were also fea- 
tured. The superiority of these valves for use in x- 
ray equipment was demonstrated by a working model 
of a typical rectifying circuit. It wasshown that the 
valves, as exemplified by the ML-41, are more effi- 
cient and provide extremely long life, as compared to 
conventional pure tungsten filament valves. 

MALLINCKRODT CHEMICAL WorKs (St. Louis, 
Mo.) featured Sterile Solution Urokon Sodium, with 
particular attention to the new 50 per cent concen- 
tration, which is recommended for routine use in 
intravenous urography, combining many of the 
advantages of the 30 per cent and 70 per cent solu- 
tions. Urokon 50 per cent is now available from 
all sources of supply. 

F. MATTERN MANUFACTURING COMPANY (Chi- 
cago, Ill.) introduced color to the x-ray equipment 
industry with an interesting display of a Burgundy 
colored 300-ma. unit, with such improvements in 
design as 20° Trendelenburg tilt and push-button 
magnetic locks. Also on display was a new modern 
mobile unit, available in various capacities ranging 
from 50 and 75 to 100 ma. in self-rectified and full- 
wave capacities. This unit is designed for operation 
on 220 volts or for auxiliary operation and reduced 
capacity on 110 volts. 

Micro X-Ray RecorperR, Inc. (Chicago, Il.) 
presented as a special feature a new series of 35-mm 
Micro X-ray Recorder Slides, for lectures, teaching, 
and reference. These 2 X 2-inch slides are minia- 
ture reproductions produced on the Micro X-ray 
Recorder from original films and other material 
compiled from the files of leading institutions by 
eminent radiologists. The Micro X-ray Recorder, 
a microfilming unit that will record roentgenograms, 
photographs, charts, electrocardiograms, and case 
histories, on a 100-foot roll of 35-mm. film, was 
shown. Of special interest are its two-lens system 
and provision for lightening “‘over-exposed’’ films. 
Viewers, readers, projectors, indexers, 35 mm. 
mounts, and other accessories were also shown. 

The NortH AMERICAN PHILIPS COMPANY (Mt. 
Vernon, N. Y.) display included their contact 
therapy apparatus for treatment of skin lesions and 
the RT 100, a 100-kv endotherapy unit for treat- 
ment of lesions in accessible body cavities. They 
also showed their Symmetrix 90/90 Motor Driven 
Table, incorporating the universal spot-film device, 
whereby cassettes up to 14 X 17 inches can be used: 
PH 300, a 300 ma., 125 kv vertical control; and 
DLX, a 1,000 ma. control of logarithmic type. 

Nuc.ear (Chicago, Ill.) demonstrated a number 
of instruments for medical radioisotope work. Fea- 
tured was the “Mediac,”’ an automatic percentage 
sealer, primarily intended for routine measurements 
of thyroid radioiodine uptake and blood volume 
studies. This instrument includes a standard lab- 
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oratory type binary scaling circuit and a iarge 
crystal scintillation detector. Iodine uptake is 
shown directly as percentage of the administered 
dose. Portable survey units for measuring radia- 
tion, personnel protection devices, and standard 
scalers and count rate meters were also shown. 

NRD INSTRUMENT Company (St. Louis, Mo.), 
formerly Nuclear Research & Development Com- 
pany, showed complete instrumentation for the 
clinical use of radioisotopes, ranging from simple 
units for private offices or small clinics to larger 
equipment for complete hospital facilities. The new 
““Mediscanner,’’ shown for the first time, permits 
mapping of radioactive body areas, with automatic 
control of speed, limits, and movements of the de- 
tector after scanning, and provides improved sensi- 
tivity by a special “background erase” circuit and 
tungsten detector shielding. Other items shown were 
the ‘‘Radigraph,”’ for thyroid uptakes, brain tumor 
localization, and other clinical measurements, scaler 
and count rate circuits, and scintillation counters 
and accessories. 

OLpD Detrt Optica Company, INc. (New York, 
N. Y.) displayed a straight and an angle hood ver 
sion of the Odelca photofluorographic 70 mm. 
camera, employing Bouwers reflecting optics, with 
an aperture ratio of 1:0.75. Three types of inter- 
changeable film cassettes for these cameras were ex- 
hibited, viz., the single-exposure cassette, the 40- 
exposure serial cassette, and the motor-driven 
Rapidix speed cassette for angiocardiography, etc., 
with a maximum cycling speed of 6 exposures per 
second. The Rapidix was shown in conjunction with 
the Rapidix Program Selector, enabling the preset- 
ting of the quantity and the speed (1 to 6 per 
second) of the exposures to be made. 

Other features of the exhibit were a phototimer, 
safety device, film identification cardholder, viewers, 
processing equipment, 75 photofluorographs in 
various fields of application, and 4 angiofilms. 

ORTHO PHARMACEUTICAL CORPORATION (Raritan, 
N. J.) featured Salpix Contrast Medium for sal- 
pingography. Salpix Contrast Medium combines 
the blood extender, polyvinylpyrrolidone. with 
sodium acetrizoate. Polyvinylpyrrolidone is stabie, 
non-antigenic, and possesses certain characteristics 
similar to human serum albumin. With this medium 
there is available, for the first time, for hysterosal- 
pingography, a radiopaque substance that is non- 
irritating, painless, leaves no radiopaque residue, 
and permits adequate visualization of the uterus and 
tubes. 

PakO CORPORATION (Minneapolis, Minn.) dis- 
played its line of automatic processing equipment, 
featuring accurate temperature controls and auto- 
matic renewal of depleted solutions. Also shown 
were their smaller units for manual development, 
with through-the-wall tanks. 

PHYSICIANS’ TECHNICAL EQUIPMENT COMPANY 
(Milwaukee, Wis.) exhibited the (1) ‘“Smit-Roent- 
gen”’ heavy-duty, light-weight cassette, an all metal 
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cassette, for high x-ray transmission, providing per- 
fect and lasting contact and considerably lighter than 
conventional cassettes; (2) the high-transmission 
Smit-Roentgen ‘‘Fineline’’ focused Golden Grid of 
over-average (8.5) ratio and a number of radio- 
graphs, demonstrating the high degree of clean-up 
obtained with this type of stationary grid; (3) a full 
line of other Golden Grid types—‘‘conventional,” 
focused and parallel, ‘“‘Fineline’’ parallel, the Fine- 
line Golden Grid Cassette, a Smit-Roentgen light- 
weight cassette with built-in Golden Grid; (4) 
“CAWO,” a complete line of x-ray intensifying 
screens—‘‘Detail’’ (high-definition), ‘‘Rapid”’ (par- 
speed), “Ultra” (high-speed), and ‘“Extrema’”’ 
(double-speed); (5) a Hand Stereo-Binocular, fot 
easy stereo viewing, with additional magnifying 
oculars, and other types (S-L and binocular) of 
optical devices, for magnified examination of radio- 
graphs; (Gj) PTW dose and rate measuring and re- 
cording instruments, ‘““Bomke”’ and ‘‘Duplex,”’ with 
flexible microchambers and radium standard for 
x-rays, radium, and isotopes. 

PROFESSIONAL EQUIPMENT COMPANY (Maywood, 
Ill.) featured their top radiographic-fluoroscopic 
Profexray unit, the TC-5, with a spot-film device 
that permits the taking of one to five radiographs 
without a change of film. The tilt table is motor- 
driven. The all-automatic push-button controi 
provides electronically monitored triple-interlocking 
control of time-kv-ma factors at all settings. 

Model TX-2 superficial therapy unit was also on 
display. This unit permits complete irradiation to 
any part of the anatomy without repositioning the 
patient. The entire high-voltage system, including 
tube and transformer, is enclosed within the power- 
head and hermetically sealed to protect operator and 
patient. Automatic precision control is provided. 

R-C SCIENTIFIC INSTRUMENT COMPANY, INC. 
(Playa del Rey, Calif.), in addition to exhibiting 
their standard line of radiation detection de- 
vices, introduced a new instrument, the Probitron. 
Several interchangeable detector probes were shown, 
adapting this new portable instrument to applica- 
tions in therapy control and in diagnostic tests with 
radioactive tracers. Use of crystal phosphors, rather 
than the customary gas-filled chambers, has made it 
possible to design probes of very small diameter for 
intracavitary dosage measurements. 

Also shown were the Scintiscanner, the Scinti- 
stand, and the Scintimeter Well-Counter, which 
have been previously displayed, and the ‘“Bomke” 
Dosemeter, a German-made instrument distributed 
by the company. 

RADIOLOGY (Detroit, Mich.), the official journal 
of the Radiological Society of North America, pre- 
sented an exhibit showing the inclusive character of 
the specialty of Radiology, extending as it does into 
the fields of neurology, gastroenterology, pediatrics, 
otolaryngology, obstetrics, physics, biology, etc. 
Pages from recent issues of the journal were dis- 
played, to indicate how these various aspects are 
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covered. The recently completed Cumulative Index 
for 1948-1952 was a feature of the exhibit. 

THe Rapium CHEMICAL COMPANY, INc. (New 
York, N. Y.) exhibited their latest accessories de- 
signed for the application of radium and radon 
Among those featured were the Ernst Cervical Uter- 
ine Applicator and the Campbell Type Multiple Cap- 
sule Fundus Applicator. Another item was the 
Nomographic Wheel Calculator, designed by Dr. J 
Garrett Holt, of Memorial Hospital, New York. 

SCHERING CORPORATION (Bloomfield, N. J.) 
featured Neo-Iopax, a urographic medium available 
in concentrations of 50 to 75 per cent; also Teridax, a 
cholecystographic medium. Chlor-Trimeton, inject- 
able for the prevention and treatment of reactions 
in intravenous urography, was also presented. 

J. W. Stacey, Inc. (San Francisco, Calif.), book- 
sellers, featured the following books: Harold E 
Johns’ The Physics of Radiation Therapy; de Lori- 
mier, Moehring, and Hannan’s Clinical Roent- 
genology; Ackerman and Regato’s Cancer (second 
edition). 

STANDARD X-Ray Company (Chicago, Il.) ex 
hibited their new ceiling-mounted tubestand, Duo- 
tilt 90/90 table, and Model MO-2 500 ma. Control 
Stand. Tubestand suspension from the ceiling pro- 
vides rapid and accurate positioning of the x-ray tube 
for all diagnostic radiographic work. The table with 
the automatic spot-film device tilts through 180°, 
and the speed of tilt may be adjusted to suit the re- 
quirements of the examination. The Control] Stand 
features a hinged front panel which permits ready 
access to the internal circuits for convenient main- 
tenance and adjustment. 

TRACERLAB, INc. (Boston, Mass.) exhibited in 
struments for clinical application and radiation re 
search. 

For I'*! uptake measurements, the SC 52, in- 
cluding a cart with a P-20M medical scintillation 
counter, was shown, with the precision ratemeter 
SC 34 and autoscaler SC 51. For scanning body 
areas, the SC 47 Tracerscanner was exhibited 

The P-20W well scintillation counter, with SC 46 
lead shield and SC 51 autoscaler, was set up for pro- 
tein-bound iodine and blood volume measurements. 
For solid sample assay, a complete automatic sys- 
tem, SC 5 F Tracergraph, SC 60 automatic sample 
changer, and SCI BA supersealer, was operated. 

Co® needles and intracavity sources were on dis- 
play. The radiation monitoring exhibit included the 
SU 3C laboratory monitor, SU 1F Cutie Pie, SU 14 
portable G.M. counter; x-ray, neutron, and beta- 
gamma film badges. 

TWIN VIEWER Company (Chicago, Ill.) again dis- 
played their viewer in three sizes—the dental, the 
10 X 12 inch, and the 14 X 17 inch. This viewer is 
designed to aid in the diagnosis of radiographs by 
means of a magnifying mirror of corresponding size, 
wherein the film is reflected. This indirect viewing 
produces a soft light, eliminating glare and reducing 
eyestrain. The large mirror magnifies without dis 
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tortion, up to 60 per cent. A new plastic hanger for 
dental films, simply made, and a plastic film mount, in 
which the films can be processed, were other practical 
devices. 

THE VICTOREEN INSTRUMENT COMPANY (Cleve- 
land, Ohio) exhibited four new devices: (1) a variety 
of high, medium, and low energy probes, for in- 
tensity and integrated measurements, when used 
with the versatile Kadocon and the roentgen rate- 
meter; (2) alight-weight gamma survey meter having 
ranges of 10, 100, and 1,000 m/hr. and featuring 
wave-length independence and fast (1,2 sec. R.C.) 
response; (3) a grenz ray chamber, used with the 
condenser meter and having a 0.6 mg. cm. nylon 
window, giving flat response over 4 to 8 Kev effective 
8-15 kv); (4) the Perscinticon, a package system 
for measuring radioiodine uptake and urinary excre 
tion directly in per cent, thus eliminating all calcu 
lations, including decay. 

WESTINGHOUSE ELECTRIC CORPORATION (Pitts 
burgh, Penna.) had as its theme room-to-room uni- 
formity. The Fluoradex tables displayed were 
identical, except that one provides for 180° Trendel- 
enburg and the other only 10°. The idea of uni- 
formity was carried out further by showing the 
Fluoradex 500-ma. Control, with a sign indicating 
that Fluoradex 300-ma. Control is identical, except 
for capacity and cost. 

The Siemens Pendulum Therapy Unit, with the 
treatment table on tracks, was in mechanical opera- 
tion to demonstrate the advantages of moving beam 
therapy. Giant photographs showed twelve Fluo- 
rex (fluoroscopic image amplifier) installations 
which are in daily use. Also, a new low-cost 500-ma. 
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Control-Veriflex-was exhibited for the first time 
The Veriflex contains all the basic circuits of the 
Fluoradex control but eliminates several of the com- 
pletely automatic features. 

Witmor CastLE Company (Rochester, N. Y 
featured Castle's pelvic sacral rests, now available 
for radiographic tilt tables and orthopedic tables, for 
the examination of both children and adults. This 
equipment controls the relative positions of the x-ray 
beam, the pelvis, and the cassette. The formica 
posts filter the rays in the lateral projection to as 
sure more equal density of the hip and pelvis. 

WINTHROP-STEARNS, Inc. (New York, N. Y.) 
featured Diodrast, for intravenous urography, 
angiography, and direct cholangiography; Skiodan, 
for retrograde pyelography; Telepaque, for oral 
cholangiography. 

THe YEAR Book PvuBLISHERS (Chicago, III.) 
featured the new Handbook of Radiology, edited by 
Russell H. Morgan. Also shown were the Planning 
Guide for Radiologic Installations, edited by Wendell 
G. Scott, Caffev’s Pediatric X-Ray Diagnosis, and 
the Handbooks of Roentgen Diagnosis. 

Other exhibitors were Picker X-Ray Corporation 
(White Plains, N. Y.); Frank Scholz X-Ray Engi- 
neering Service, Inc. (Boston, Mass.); Schénander, 
(Stockholm, Sweden); Times Facsimile Corporation 
(New York, N. Y.); U. S. Radium Corporation 
(New York, N. Y.); Wolf X-Ray Products, Inc. 
(Brooklyn, N. Y.). 

COMMERCIAL EXHIBITS COMMITTEE 

Joun H. Gitmore, M.D. 

THoMaAS B. CaRLILe, M.D. 

T. J. WachowskI, M.D., Chairman 


DIAGNOSES 


The final opinions concerning the bone lesions discussed at the Bone Tumor 
Seminar held at the Los Angeles meeting of the Radiological Society of North 


America, Dec. 8, 


1954, and originally presented in a Supplement to the 


October 1954 issue of RADIOLOGY, are as follows: 


Fibula: Benign process, probably eosinophilic granuloma 
Chronic granulomatous process (etiology undeter- 


Fibrosarcoma (well differentiated) 
First choice, metastatic malignant tumor (primary 


Second choice, primary undifferen- 


Case I. Femur: Osteosarcoma 
Case IT. 
Case III. Calcaneus: 
mined) 
Case IV. Humerus: Angiosarcoma 
Case V. Femur: Chondrosarcoma 
Case VI. Humeru 
Case VII. Femur: 
source: Rule out kidney). 
tiated sarcoma 
Case VIII. Humerus: Osteosarcoma 
Cese IX. Ilium: Plasma-cell myeloma 
Case X. Radius: 


rhage 


Periosteal bone proliferation related to previous hemor- 
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BROOKLYN RADIOLOGICAL SOCIETY 


The recently organized Brooklyn Radiological 
Society has elected as temporary officers: Dr. 
Emmanuel Mendelson, President; Dr. John Pepe, 
Vice-President; Dr. Daniel G. Butera, 709 E. 39th 
St., Secretary-Treasurer. Meetings will be held the 
first Thursday of each month, October to April. 


HOUSTON RADIOLOGICAL SOCIETY 


Newly elected officers of the Houston (Texas) 
Radiological Society are: President, Dr. Harry 
Fishbein; Vice-President, Dr. Frank Windrow; 
Treasurer, Dr. Roland Carroll; Secretary, Dr. W. 
C. Owsley, 6409 Fannin, Houston 25. The Society 
meets the fourth Monday of the month at the Texas 
Childrens’ Hospital. 


RADIOLOGICAL SOCIETY 
OF GREATER KANSAS CITY 
The new officers of the Radiological Society of 
Greater Kansas City, in Kansas City, Mo., are J. E. 
McConchie, M.D., President, and E. H. Stratemeier, 
Jr., M.D., 1010 Rialto Building, Kansas City 6, 
Secretary-Treasurer. 


MISSISSIPPI RADIOLOGICAL SOCIETY 


The present officers of the Mississippi Radiological 
Society are: President, Dr. Albert J. Mcllwain; 
Vice President, Dr. John W. Evans;  Secretary- 
Treasurer, Dr. James M. Packer, 621 High Street 
Jackson, Miss. The Society meets on the third 
Tuesday of each month, at 6:00 P.M., at the Hotel 
Edwards, Jackson. 


ROCHESTER ROENTGEN RAY SOCIETY 


At the December meeting of the Rochester (N. 
Y.) Roentgen Ray Society, George J. Baron, M.D., 
was elected President; Henry H. Forsyth, Jr., M.D., 
Vice-President; Charles E. Sherwood, M.D., 260 
Crittenden Blvd., Rochester, Secretary-Treasurer. 

NEW YORK ROENTGEN SOCIETY 

Dr. Eugene P. Pendergrass will deliver the second 
Ross Golden Lecture before the New York Roentgen 
Society on Monday, March 21, at 8:30 p.M., at the 
New York Academy of Medicine. He will speak on 
“Some Considerations Concerning the Roentgen 
Diagnosis of Silicosis and the Responsibility of the 
Radiologist.”’ 


NINTH INDIAN CONGRESS OF RADIOLOGY 


The Ninth Indian Congress of Radiology met in 
Lucknow, Feb. 11-14. 


The Fifth Sir Jagdish Bose 


Memorial Lecture was delivered by Dr. Ralston 
Paterson, Director of the Christie Hospital and 
Holt Radium Institute, Manchester, 
absentia. 

Dr. Jinabhai L. Desai, M.B., B.S., (Bom 
D.M.R.E. (Cantb.), of Shree Pant Bhuvan, Sand 
hurst Bridge, Bombay, 7, was recently elected 
President of the Indian Radiological Association for 
the vear 1955. 


England, in 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as recog 
nition of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits 


DIAGNOSTIC ADVANCES IN GASTROINTESTINAL 
ROENTGENOLOGY. SELECTED METHODS, WITH 
CLINICAL EVALUATION. By ARTHUR J]. BENDICK 
M.D., Director of Radiology, Beth Israel Hospital 
New York. A monograph of 144 pages, with 75 
illustrations. Published by Grune & Stratton, 
New York, 1954. Price $6.00. 


ANNUAL REVIEW OF NUCLEAR SCIENCE, Volume 4 
1954. Edited by J. G. BECKERLEy, U. S. Atomic 
Energy Commission; Martin D. KAMEN, Wash 
ington University Medical School; Lronarp I. 
ScuirF, Stanford University. A volume of 430 
pages, with numerous charts and tables. Pub 
lished by Annual Reviews, Inc., in co-operation 
with the National Research Council of the 
National Academy of Sciences. On sale by An 
nual Reviews, Inc., Stanford, Calif. Price $7.00 


THe Skin. A CLINICOPATHOLOGIC TREATISE. By 
ARTHUR C. ALLEN, M.D., Associate Pathologist, 
Memorial Hospital; Associate Attending Patholo 
gist, Memorial Cancer Center, New York Citv; 
Associate Professor of Pathology, Cornell Uni 
versity Medical School, Sloan-Kettering Division; 
Consultant Pathologist, Bronx Veterans Admin 
istration Hospital and New York Infirmary. A 
volume of 1,048 pages and 495 full-page illustra 
tions and a frontispiece in color. Published by the 
C. V. Mosby Co., St. Louis, 1954. Price $25.00 


HANDBOOK OF RADIOLOGY. Edited by Russet. H 
MorGan, M.D., Professor of Radiology, School of 
Medicine, The Johns Hopkins University, Radi 
ologist-in Chief, The Johns Hopkins Hospital, and 
KENNETH E, CorRIGAN, Ph.D., Pro 
fessor of Radiobiology, Wayne University, Direc 
tor, Radiological Research Department, Harper 
Hospital, Detroit, Mich. A volume of 518 pages, 
with numerous illustrations, tables, and graphs. 


Associate 








or 
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Published by the Year Book Publishers, Inc., 200 
East Illinois St., Chicago, 1955. Price $10.00. 
CANCER CELLS IN URINARY SEDIMENT. Acta Radio- 

logica Supplement 115. By CARL DEDEN. A 
monograph of 76 pages, with 36 illustrations and 3 
tables. Acta radiologica, Stockholm 2, Sweden, 

1954. Price Sw. Kr. 20.— 

MALADIES DES OS ET DES ARTICULATIONS. By 
STANISLAS DE Sé£zE, Professeur agrégé A la Faculté 
de Médecine de Paris, Medecin de 1l'Hopital 
Lariboisiére, and ANTOINE RYCKEWAERT, Méde- 
cin-Assistant des Hépitaux de Paris. A loose-leaf 
volume of 1,240 pages, with 391 figures. Published 
by Editions Médicales Flammarion, 22 rue de 
Vaugirard, Paris, 1954. 

PATOLOGIA DEL ESTOMAGO OPERADO. Second Ar- 
gentinian Congress of Gastroenterology, Mar del 
Plata, April 13-18, 1953. A volume of 482 pages 
with 124 illustrations and numerous tables. 
Published under the direction of the Society of 
Gastroenterology of Buenos Aires, the Argentine 
Association of Radiology, and the Medical So- 
ciety of Mendoza, by Editorial Universitaria, 
Buenos Aires, 1954. 

STRAHLENBEHANDLUNG DER GESCHWULSTE. TECH- 
NIK, ERGEBNISSE UND PROBLEME. Sonderband 
zur Strahlentherapie, Band 31. By Dr. HErnz 
OeseER, Professor fiir Medizinische Strahlenkunde 
an der Freien Universitat Berlin; Chefarzt der 
Strahlenabteilung am Staddtischen Krankenhaus 
Westend, Berlin-Charlottenburg. A monograph 
of 368 pages, with 184 illustrations. Published by 
Urban & Schwarzenberg, Miinchen and Berlin, 
1954. 

DAS TRANSVERSALE SCHICHTVERFAHREN. Fortschr. 
a. d. Geb. d. Réntgenstrahlen Erganzungsband 71. 
By Doz. Dr. Mep. ALFRED GEBAUER, Frankfurt 
a. M. and Dr. Mep. ALFRED SCHANEN, Bremen. 
Mit einer technischen Einfiihrung von Doz. Dr. 
F. Wachsmann, Erlangen. A volume of 314 pages, 
with 469 illustrations. Published by Georg 
Thieme, Stuttgart, 1955. Distributed in the 
United States and Canada by the Intercontinental 
Medical Book Corporation, 381 Fourth Avenue, 
New York. Price DM 97.50 ($23.20). 

DIAGNOSTIK UND STRAHLENTHERAPIE DER 
GESCHWULSTKRANKHEITEN. By Dr. MED. AL- 
FRED Voct, Frankfurt a. M. A volume of 382 
pages, with 209 illustrations. Published by Georg 
Thieme, Stuttgart, 1955. Distributed in the 
United States and Canada by the Intercontinental 
Medical Book Corp., 381 Fourth Ave., N. Y. 
Price DM 72.—($17.15) 


Book Reviews 
By H. R. Scuinz, W. E. 


First 
Edition (based on the Fifth German 


ROENTGEN- DIAGNOSTICS. 
BAENSCH, E. FRIEDL, AND E. UEHLINGER. 
American 
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Edition). English translation arranged and 
edited by James T. Case, M.D., D.M.R.E 
(Camb.), Professor of Radiology Emeritus, North 
western University Medical School, Chicago 
Consultant in Radiology to the U. S. Marine and 
Passavant Memorial Hospitals, Chicago; Direc 
tor, Memorial Cancer Foundation of Santa Bar 
bara; Radiologist (Therapy), Santa Barbara 
Cottage Hospital, Santa Barbara, Calif. Volume 
IV. Gastrointestinal Tract. Gynecology, Urol 
ogy. A volume of 931 pages, with 1,016 figures, 
accompanied by a Cumulative Index containing 
Published by Grune & Stratton, New 
for Index, 


103 pages. 
York. Price for Volume IV, $50.00; 
$10.00. 


This is the fourth and final volume of the English 
translation of Schinz’ monumental work on roentgen 
diagnosis, a standard text which has not been sur 
passed in any language. Dr. Case and his co- 
workers deserve the highest praise for their careful 
translation and editorial labors. 

The major portion of the present volume is de 
voted to an exhaustive treatise on the gastrointestinal 
tract, with smaller sections on gynecology and 
urology. A final chapter on hereditary factors as 
related to diseases of these systems rounds out the 
discussion. As in the previous volumes, the authors 
enter into extended discussion of the basic principles 
underlying roentgen diagnosis. Their emphasis on 
the anatomy and physiology of the structures, as 
well as the clinical features, is a particularly valuable 
feature. 

The volume runs to a thousand pages and is amply 
illustrated with pertinent illustrations of excellent 
quality, although published as positives rather than 
as negatives, which would be somewhat more de 
sirable. A comprehensive bibliography is printed 
at the end of each chapter. 

The medical library which possesses these four 
volumes and the Index to the entire work, which is 
separately bound, contains a well rounded source of 
radiologic information, which will be of inestimable 
value to the student and to the practicing radiolo 


gist. 


CLINICAL ROENTGENOLOGY. VOLUME II. THE 
HEAD, NECK AND SPINAL COLUMN. By Alfred A. 
DE LorimIER, M.D., Radiologist, Saint Francis 
Memorial Hospital, San Francisco, Calif.; Con 
sultant in Radiology for the U. S. Army at the 
Letterman Army Hospital; Consultant in Radia- 
tion Therapy for the U. S. Public Health Service 
at the U. S. Marine Hospital, San Francisco, 
Calif.; formerly, Commandant, the Army School 
of Roentgenology; HeENry G. MOEHRING, M.D., 
Radiologist, Duluth Clinic, Duluth, Minn.; for- 
merly Director, the Army School of Roentgenol- 
ogy; and Joun R. HANNAN, M.D., Radiologist, 
Lake County Memorial Hospital, Painesville, 
Ohio; Radiologist, Cleveland, Ohio; formerly, 
Director, Medical Training, the Army School of 
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Roentgenology; Associate Professor, Diagnostic 
Roentgenology, Frank E. Bunts Educational In- 
stitute, Cleveland Clinic Foundation; Staff, De- 
partment of Roentgenology, Cleveland Clinic 
Foundation. A volume of 486 pages, with 734 
illustrations. Published by Charles C. Thomas, 
Springfield, Ill., 1954. Price $18.50. 


This is the second volume of an anticipated four- 
volume work on diagnostic roentgenology. The 
contents are divided into sections dealing with intra- 
cranial lesions, differential aspects of skull lesions, 
fractures of the skull, maxillofacial fractures, foreign 
bodies, temporomandibular joints, paranasal sinuses 
and mastoids, the teeth, the neck, and the spine, 
Under these main headings are short chapters de- 
voted to individual lesions or syndromes, which are 
considered from the point of view of roentgen mani- 
festations, clinical corroboration, laboratory cor- 
roboration, and differential diagnosis. A list of per- 
tinent references is appended to each chapter. 

The work is illustrated with radiographs of good 
quality, well chosen. These with the brief text add 
up to a useful reference book. Each volume carries 
its own index. The general format is attractive. 


SYMPOSIUM ON EFFECTS OF RADIATION AND OTHER 
DELETERIOUS AGENTS ON EMBRYONIC DEVELOP- 
MENT. Sponsored by the Biology Division, Oak 
Ridge National Laboratory, Oak Ridge, Tenn. 
Reprinted from the Journal of Cellular and Com- 
parative Physiology. A monograph of 337 pages, 
with numerous illustrations, including graphs, 
plates, and tables. Published by the Wistar In- 
stitute of Anatomy and Biology, Philadelphia, 
1954. 


This is the record of a Symposium sponsored by the 
Biology Division of Oak Ridge National Laboratory 
April 20-21, 1953. It comprises 11 essays and the 
brief summarizing remarks of the Chairman, Paul 
Weiss, and covers work of nearly a score of scientists 
from eleven laboratories. It is a revelation to a 
physician who learned his embryology years ago in 
medical school, and his radiobiology in the writings 
of clinical therapists and their consultant physicists. 
Today's investigators use many tools besides the 
quantum effects of absorbed radiation and the 
quantized effects of genetic deletions and segrega- 
tions. There are the visible cytologic effects of radia 
tions and of cytotoxic drugs, of which chromosome 
breakage is only one. 

Much talk turned on the topical effects of injury 
to the embryo, and the sensitive periods. Sensitiv 
ity to radiation (and other agents) varies over an 
enormous range, even in the same species, and at 
different rates and to different maxima in the 
several parts of the developing embryo. The sensi 
tivity does not always parallel the mitotic activity. 
Sometimes it correlates with the rate of differentia 
tion. Analysis is made difficult by the fact that 
many injuries merely set some process going, or in- 





terrupt some fundamental but invisible change at 
the specific time, with emergence of visible an- 
atomic defects at a much later date, long after the 
noxious agent has ceased to act. Moreover, the 
maxima may be different for radiation, ‘‘radio- 
mimetic’’ drugs, heat (relatively non-specific), and 
vitamin starvation (somewhat specific). The 
similarities and contrasts between induced abnormal- 
ities and the genetic defects that they imitate 
(‘“‘pheno-copies’’) are puzzling but give promise of 
keys to the way the genes govern development. 

These essays are anything but dry reading, some of 
them fascinating in their presentation of what to the 
reviewer were new vistas. Most are well illustrated 
by line drawings, graphs, photographs, and photo- 
micrographs, all in black and white. The discussion 
of the essays was recorded and has been well edited. 
The observations covered are myriad, but the 
presentation of quantitative and tabular data is 
nowhere burdensome. 

James G. Wilson reports on the irradiation of rat 
embryos in one uterine horn brought out of the ab- 
domen. The type of defect induced changed rapidly 
during organogenesis (eighth and ninth days of ges- 
tation). 

Roberts Rugh reviews others’ experience with 
general and topical injuries to amphibian embryos 
and larvae and to organ and tissue transplants, re- 
generation of limbs, etc. His own work was on frogs. 
He lists the stages, including ovarian egg and meta- 
morphosing tadpole, in order of radiosensitivity, 
which often contradicts chronology. 

James Dent and Ernest Hunt consider briefly radio- 
tracer technics, and give a generous bibliography. 

Liane and W. L. Russell irradiated pregnant mice 
twelve hours to fifteen days after insemination. 
Early irradiation readily kills the embryos, but 
those that do survive show few abnormalities. The 
efficient period for producing abnormalities of de- 
velopment is during organogenesis (sixth to twelfth 
day), at which time neonatal death increases in 
likelihood but prenatal death becomes unlikely for 
comparable doses (200-300 r). A chart is repro- 
duced, furnishing a beautiful summary of the rise 
and fall of susceptibility to production of a dozen ex- 
amples of gross developmental abnormality. The 
essayists then compare the action of other teratogens, 
including genetic factors and chemical agents, and 
the protective action of hypoxia. They speculate 
on the quantitative relationship between probability 
of cell death from a given dose and the number of 
susceptible and essential cells of the sort that are 
present. They conclude that a few surviving cells 
in a blastula can result in development of a complete 
embryo and that the regulatory power of blastula 
cells is therefore enormous. 

Samuel Hicks finds the primitive differentiating 
cells of the nervous system (in mammals) to be the 
embryonic tissue most easily destroyed by irradia 
tion; proliferating cells of neural tube much less so. 
His illustrations are good. Some show strikingly the 
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tendency of surviving neurectoderm to form tubules. 
He remarks on the tolerance of primitive neuroblasts 
for anoxia, compared to the sensitivity of adult 
neurons. He notes similarity of effects of ‘‘radio- 
mimetic” drugs, etc., to irradiation, and comments on 
the differences, too. 

Dietrich Bodenstein considers the effect of nitrogen 
mustard, etc., as well as of sex hormones, on embry- 
onic development, especially as to cytologic appear- 
ances and the arrest of synthesis of desoxynucleic 
acid. Discussion of this paper was lively. 

Joseph Warkany reports that maternal vitamin 
deficiencies lead to specific defects, varying accord- 
ing to stage of development when deficiency is re- 
lieved. There was much discussion in regard to 
‘“‘chronic”’ and ‘“‘acute”’ action of the harmful agents. 

F. Clarke Fraser et al. found that cleft palate can 
be induced in mice by ACTH and compound F as 
well as by cortisone. The sensitive periods for these 
and for x-rays and anoxia and other teratogenic 
agents are not all the same. The genetic constitu- 
tion of the mother and of the embryo are both in- 
fluential. 

Walter Landauer reports that boric acid, insulin, 
pilocarpine, eserine, and sulfanilamide injected into 
the yolk sac produce defects in beak and limbs. 
Selective affinities and sensitive periods are different 
for the several agents, and are modified by genetic 
constitution. He speculates concerning the action 
of a mutant gene and of a chemical that leads to the 
phenocopy. 

B. H. Willier discusses sequence of organ de- 
velopment and the increasing functional integration, 
especially of the pituitary and other ductless glands, 
also carbonic anhydrase, glucose, and gamma globu- 
lin in the blood (chicks). 

James Yamakaze and Stanley and Phyllis Wright 
studied 98 women who were pregnant when exposed to 
gamma radiation from the Nagasaki bomb, correlat- 
ing fetal injuries with proximity to the bomb. Four 
of 25 surviving children are mentally retarded. 


STRAHLENDOSIS UND STRAHLENWIRKUNG. TAFELN 
UND ERLAUTERUNGEN. UNTERLAGEN FUR DEN 
STRAHLENSCHUTZ. By B. Rajewsky, with the 
collaboration of K. Auranp, O. Hus, H. 
MERGLER, H. Muthu, H. Pauty, A. ScHRAvB, E. 
Srx, I. Wotr, Max-Planck-Institut fiir Biophysik, 
Frankfurt a.M. A monograph of 280 pages, in- 
cluding numerous graphs and tables. Published 
by Georg Thieme, Stuttgart. Distributed in the 
United States and Canada by Intercontinental 
Medical Book Corp., 381 Fourth Ave., N. Y., 1954. 
Price DM 11.—($2.65) 

This book presents a remarkable collection of in- 
formation on various types of radiation and the 
damage and other biological effects produced by 
them. The material was collected within the frame- 
work of the Commission on Protection of the Ger- 
man Research Association and is based upon a study 
of over 3,000 books and papers published up to July 


February 1955 


1954. Most of these publications are listed in a 
bibliography which covers 112 pages, or over one 
third of the entire volume. This bibliography is one 
of the first post-war lists in a German book on radia 
tion in which American articles are adequately repre- 
sented. 

The principal part of the book is a collection of 
about twenty graphs and forty tables which contain 
in a highly concentrated form a wealth of valuable 
experimental data on acute radiation sickness, on 
single short-time whole body irradiation, on the sig 
nificance of protracted irradiation, on permanent 
irradiation, on intense irradiation of parts of the 
body, on radiation reactions of single organs, on ra 
diation effects on blood and blood-forming organs, on 
radiation cancer, on genetic effects of radiation, on 
the relative biological effectiveness of various types 
of radiations, on the permissible doses of radioactive 
isotopes in the human body, and on dose distribu- 
tions in atomic explosions. Some single tables cover 
up to ten pages. For example, the table ‘Biological 
Data on the Behavior of the Elements in the Human 
Body” presents data on the intake of every element 
in the periodic chart up to curium, the amount in 
grams in the daily food, the organ in which it is 
stored, its concentration and its biological half-life 
in days, and its relative distribution in blood stream, 
organs, and total body. Short chapters introducing 
the technical subject matter precede the group of 
tables as well as each sub-group. 

The special method of presentation of this vast 
amount of material, notably the rather detailed list 
of contents, is probably responsible for the omission 
of an index, although it would seem that the value of 
the collection as a whole might be enhanced by the 
addition of this feature. As a reference collection for 
information on radiation dosages and radiation 
effects, this pook can be highly recommended 


DeR HERZKATHETERISMUS BEI ANGEBORENEN UND 
ERWORBENEN HERZFEHLERN. By Pror. Dr. 
Otro Bayer, Oberarzt der I. Med. Klinik 
Diisseldorf; Dr. FRANz LOOGEN, Assistent der I. 
Med. Klinik Diisseldorf; and Dr. HANS HELMUT 
WOLTER, Assistent der I. Med. Klinik Diisseldorf. 
Mit einem.Geleitwort von PrRor. DR. ERICH BODEN, 
Direktor, (I. Med. Klinik Diisseldorf. A volume 
of 191 pages, with 131 illustrations. Published by 
Georg Thjeme, V, Stuttgart, 1954. Distributors 
for the United States and Canada, Intercontinen- 
tal Medical Book Corporation, 381 Fourth 
Avenue, New York, N. Y. Price $8.50. 


This work on cardiac catheterization is based upon 
a five-year pxperience with 800 cases of congenital 
and acquire; heart disease. 

The first part of the book deals with the history of 
the method: its principles, the apparatus needed for 
the gas and plood analyses, and the actual procedure. 
The pressur? curves in the right ventricle, pulmonary 
artery, right auricle, and the so-called pulmonary 
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capillary curve are illustrated and discussed, as well 
as the calculations for the outputs and resistances in 
both circulations, shunt volumes, and heart work. 
The various complications of the method are also 
considered. 

The actual results of catheterization in specific in- 
stances are presented in the second half of the vol 
ume. The congenital diseases are divided into three 
main groups: those with left-to-right shunt, with no 
shunt, and with right-to-left shunt. These entities 
are taken up sertatim, with brief preliminary re- 
marks as to the pathology and clinical and radiologic 
findings. Each entity is accompanied by a sche- 
matic drawing of the heart and circulation, giving the 
oxygenation and pressure readings in the several 
chambers, as well as the outputs in the aorta, pul- 
monary artery, and shunts. 

The authors have succeeded admirably in their 
purpose, which was to show the wide application of 
this method in congenital and acquired cardiac ab 
normalities in both their qualitative and quantitative 
aspects. 

The bibliography is extensive, including good 
coverage of the American literature. The printing 
and quality of the illustrations leave nothing to be 
desired. 


ARTERIC*- EN AORTOGRAPHIE BIJ ARTERIELE CIR- 
CULATIESTOORNISSEN DER EXTREMITEITEN. (Ar 
terio- AND AORTOGRAPHY IN DISTURBANCES OF 
THE ARTERIAL CIRCULATION IN THE EXTREMITIES) 
with a summary in English, French and German. 
By. Dr. H. D. DE Reus, with Foreword by Prof. 
Dr. R. H. DE Waarp, Hoogleraar in de Radiologie 
te Utrecht. A monograph of 190 pages, with 38 
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illustrations. Published by Drukkerij v h Kem- 
ink en Zoon N.V., Utrecht, 1953. 


This monograph in Dutch concerns the use of 
arteriography and aortography in disturbances of the 
arterial circulation of the extremities as performed by 
the author. Developments in the method have 
proceeded pari passu with the availability of suitable 
substances for injection and with the advances in 
vascular surgery. 

Examination of the aorta is done routinely for 
disturbances in the arterial circulation of the lower 
extremities. The arteries in both pelvis and legs can 
be studied with one puncture and with one injection. 
This combined method allows the visualization of the 
collaterals arising above the groins, visualization of 
a large part of the vascular system, and a comparison 
of the right and left limb vessels, both morphologi 
cally and functionally. Puncture of the aorta is 
easier than percutaneous puncture of the femoral 
artery, and aortic injection of the contrast material 
causes fewer vasomotor reactions. The author no 
longer uses retrograde methods in examination of the 
lower extremities. 

For examination of the arterial circulation of the 
upper extremities, percutaneous arteriography is 
done by means of puncture at the root of the ex- 
tremity. If this is impossible, the vessel is exposed. 

The characteristics of the normal and abnormal 
arteriogram are described. Indications and contra 
indications are discussed. 

This work is followed by summaries in English, 
French, and German, but a knowledge of Dutch 
would be required to get a significant amount of 
detail. 





LEON J. MENVILLE, M.D. 


Announcement is made, with regret, of the death of Dr. Leon 
J. Menville, former Editor of Radiology, on Jan. 24, 1955. A 


further notice will appear in a forthcoming issue of this journal. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


A New Technic for Pneumoencephalography. M. 
Lenzi. Fortschr. a. d. Geb. d. Réntgenstrahlen 80: 
479-484, April 1954. (In German) 

The author describes a modification of the commonly 
used technic for cisternoencephalography. A tilt-table 
is used. Following lumbar puncture, the table is tilted 
to the 45 to 50° level and 10 c.c. of air is injected. The 
head is anteflexed at an angle of 35° between the ver- 
tical line and the German horizontal (nose-forehead 
position). In this first position the cisternae in the 
posterior fossa are outlined. 

In the second position the cisterna ambiens, aque- 
duct, fourth ventricle, and part of the third ventricle 
are shown. This view is taken with the head vertical 
to the table and the central ray following the German 
horizontal. Additional air, 10 to 15 c.c., is injected. 

For the third phase, the head is in slight dorsiflexion, 
the German horizontal forming an angle of 35° with the 
table. Another 10 to 15 c.c. of air is injected. This 
position outlines the cisterna pontis, cisterna inter- 
peduncularis, cisterna chiasmatis, cisterna laminae ter- 
minalis, and the sulcus of the corpus callosum. 

This modification of encephalography appears easier 
for the patient and requires the use of only a small 
amount (25 to 30 c.c.) of air. 

Five roentgenograms; 3 drawings. 

Jutrus HEYDEMANN, M.D. 
Chicago, Ill. 


Ventriculographic Findings. The Problem of Volume 
Increase of Space-Occupying Lesions of the Brain. 
K. Kloss. Fortschr. a. d. Geb. d. Réntgenstrahlen 80: 
471-479, April 1954. (In German) 

The author shows by histories of 8 patients of his 
own and 19 cases from the literature that a nega- 
tive ventriculogram does not completely exclude the 
presence of a tumor. If the clinical symptoms pro- 
gress, a second ventriculogram should be obtained after 
four weeks. In suspicious cases with unchanged clini- 
cal findings, the examination should be repeated after 
ten weeks. This interval may be advisable in the ma- 
jority of cases. 

A clue as to the histologic pattern of a tumor cannot 
be drawn from the interval between negative and posi- 
tive findings. In a case of a glioblastoma the interval 
was two years, in a meningioma seven months, in an 
oligodendroglioma two and one-half years. The author 
concludes that the reaction around a tumor may be as 
important for displacement of the ventricular system 
as is the size of the tumor itself. 

Four roentgenograms. JULIUS HEYDEMANN, M.D. 

Chicago, Ill. 


Cerebral Angiography in Intracranial Haemorrhage. 
M. K. Kiernan. Canad. M. A. J. 70: 436-438, April 
1954. 

The history of cerebral angiography is reviewed 
briefly, and the surgical and radiographic technic em- 
ployed by the author is described. Thirty-five per 
cent Diodrast is used, the amount not exceeding 40 c.c 
on one side in one day. 

The author feels that cerebral angiography is of 


value in determining the cause and location of intra 
cranial hemorrhage of both the spontaneous and trau 
matic type. Subdural, epidural, and intracerebral 
hematomas may be differentiated by the type of spatial 
deformity and displacement of the anterior and middle 
cerebral arteries. No significant displacement is seen 
in the diffusely damaged brain. 

Ruptured aneurysm is the usual cause of spontaneous 
intracranial hemorrhage, although arteriovenous mal- 
formations, angiomas, mycotic emboli, blood dyscrasias, 
and capillary fragility are other causes. About 5 per 
cent of intracranial aneurysms are not demonstrated 
by angiography, failure being due to a clot in the sac, 
obstruction of the aneurysmal vessel, or to hemody- 
namic factors such as local vascular spasm. Arterio- 
venous malformations are well shown. Bilateral angio- 
graphic studies are considered important where aneu- 
rysm is suspected, especially in cases without localizing 
signs. The posterior cerebral arteries should be filled 
by vertebral angiography where carotid injections dem- 
onstrate no aneurysms. 

The author considers it important to demonstrate to 
the neurosurgeon the state of the collateral circulation 
and patency of the circle of Willis. The anterior and 
middle cerebral arteries on the side opposite the injec- 
tion can normally be visualized only after compression 
of the internal carotid artery of that side. It is felt 
that angiography entails no risk of precipitating further 
bleeding, even during the acute episode. 

WarrEN A. Naris, M.D. 
Jefferson Hospital, Philadelphia 


Experimental Observations Concerning Cerebral 
Angiography. Kenneth M. Browne and W. Eugene 
Stern. Arch. Neurol. & Psychiat. 71: 477-487, 
April 1954. 

The authors performed a total of 220 angiographic 
studies on 14 cats, with a perfusion method which al- 
towed simultaneous visualization of the intracranial and 
extracranial arteries. Thorotrast was used as the con- 
trast material in all except 2 experiments, in which 
Diodrast was employed. A severe degree of general- 
ized arterial constriction, frequently involving only 
one extracranial artery, was observed 38 times following 
injection of Thorotrast. Focal areas of marked arterial 
spasm were seen in the extracranial portions of the caro- 
tid artery after intravenous or intracarotid injection of 
histamine or epinephrine. Neither of these changes in 
the extracranial ai teries was associated with any ap- 
parent vasoconstriction of intracranial arteries of suffi- 
cient degree to be visualized in angiograms. 

The only instances of asymmetry in the lateral halves 
of the circle of Willis occurred subsequent to the uni 
lateral electrical stimulation of a cervical sympathetic 
trunk. There was thus no angiographic evidence of 
reflex stimulation of the cervical sympathetic trunk as 
the result merely of injection of contrast medium or of 
manipulation of the carotid artery. 

In a further study microscopic observations of pial 
arteries were made in 10 cats during carotid angiog- 
raphy with iodopyracet (Diodrast). These showed 
that the usual response to the injection of 70 and 35 
per cent iodopyracet was an immediate vasodilatation 
lasting for one to several minutes. On one occasion, 
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however, there was a marked vasoconstriction of a 
pial artery following intracarotid injection of 35 per 
cent iodopyracet. 
Fight figures, including six angiographic series. 
Joun J. CRAVEN, M.D. 
Cleveland Clinic 


The Larynx and Pharynx Radiologically Considered. 
R. P. O'Bannon and Otto H. Grunow. South. M. J. 
47: 310-316, April 1954. 

The authors believe that roentgen studies of the soft 
tissues of the neck may be of great value in the diag- 
nosis of conditions involving the larynx and pharynx. 
No special equipment is required, nor any preparation 
or unusual and uncomfortable procedure. Lateral 
views are preferably taken in the sitting position at a 
distance of 6 feet. The technic is the same as that for 
the cervical spine except that the time is halved or the 
voltage is dropped 12 kv. The patient is instructed to 
vocalize a vowel (v0 has been found to give best results) 
during the exposure. This shapes the vocal cords into 
a characteristic pattern which is easy to identify. 
Phonation allows for fixation of the false and true cords 
The ventricles which lie between them are distended by 
the increased air pressure and supply contrast at the 
site. The Valsalva maneuver is also recommended for 
the demonstration of the various anatomical parts. 

Ossification of the laryngeal cartilages is a normal 
process which follows a definite pattern. It begins in 
the early twenties and is completed in the ensuing 
years. The final degree of ossification appears to be 
dependent upon the individual's inherited pattern. 
Sexual differences in laryngeal ossification may be quite 
marked. The texture in the female is for the most 
part coarser than in the male. In the female the 
arytenoids are readily distinguished and often appear 
unusually dense. The triticeal cartilages similarly are 
clearly seen in one-half of the females and in some are 
very dense. A slight preponderance of ossification in 
the posterior portion of the cricoid cartilage is seen in 
males. Normal ossification centers which have been 
mistaken for foreign bodies include the arytenoids (in 
females), the isolated superior posterior tip of the cri- 
coid, and the isolated ossified anterior margin of the 
cricoid: These remarks on ossification are based on a 
series of 47 cervical soft-tissue roentgenograms of os- 
tensibly normal persons ranging from eighteen to 
ninety years of age. 

After describing the normal radiographic anatomy 
of the pharynx and larynx, the authors discuss the 
changes which occur in inflammatory processes, tuber- 
culosis, and in benign and malignant tumors. 

Seventeen roentgenograms; 1 drawing 


THE CHEST 


Clinical Follow-Up Study of 398 Patients Suspected 
of Having Lung Cancer Discovered in the Boston Chest 
X-Ray Survey. James M. McNulty. New England 
J. Med. 250: 14-17, Jan. 7, 1954. 

A statistical follow-up on 398 cases of suspected pul- 
monary cancer from a chest film survey covering 536,012 
persons in Boston is presented. The survey was origi 
nally reported in 1951 (Scamman: New England J. Med. 
244: 541, 1951. Abst. in Radiology 58: 446, 1952). 


The present paper supplements the earlier study with 
information derived from hospital, family, and death 
records 


In each instance the case history has been 


ABSTRACTS OF CURRENT LITERATURE 








ISd 


As a result, the 398 cases have 


critically appraised. 
been classified as follows: 39 proved bronchogenic car- 
cinomas, 13 presumptive bronchogenic carcinomas, | 
lymphosarcoma of the lung, 19 metastatic pulmonary 
tumors, 275 miscellaneous cases, 51 not followed. Of 
the 39 proved bronchogenic carcinomas, 22 were re 
sected, and 5 of the patients are alive and well after 
three years. The 13 presumptive cases of broncho- 
genic carcinoma were considered such on the basis of 
x-ray or clinical findings, but were not proved because 
of failure of cooperation or lack of autopsy. The 275 
miscellaneous cases are not analyzed fully in the paper, 
but 81 were found to be tuberculosis 
The author considers the results discouraging. Only 
1 case of carcinoma per each 14,000 people surveyed 
was found, and only 5 of 22 patients in whom a car- 
cinoma was resected were alive and well at the end of 
three years. The advantage of early diagnosis was 
partially nullified by the long (fifty-six day average 
delay before surgery. It is concluded that future sur 
veys should be directed toward men over fifty vears of 
age, since 90 per cent of the proved cases were in males 
and 80 per cent in persons over fifty. In spite of the 
discouraging results, the author believes that an oc 
casional case can be found early enough for successful 
treatment if small chest film surveys are continued as 
pre-employment examinations, a pre-admission hospital 
and clinic routine, and as community tuberculosis 
surveys 
Four tables. Georce A. SurpMan, M.D. 
New Orleans, La. 


Lung Metastases. Survey of Incidence, Route of 
Spread, and Diagnosis of Pulmonary Metastases. 
Robert C. Pendergrass. J.M.A. Georgia 43: 338-341, 
April 1954. 

The importance of detecting pulmonary metastases 
is emphasized. No radical surgery or extensive radia 
tion therapy should be planned without a preliminary 
film of the chest. Periodic chest roentgenograms should 
be an essential part of the follow-up of all cancer pa 
tients except those with small skin tumors (excluding 
melanoma ) 

The incidence, route of spread, and differential diag- 
nosis of metastatic pulmonary lesions are 
The author believes that metastasis to the lungs from 
carcinoma of the cervix occurs more frequently than 
is generally recognized. 

Eleven roentgenograms illustrating various patterns 
of metastatic disease and conditions simulating metas- 
tases are reproduced. 


discussed 


Bronchogenic Carcinoma in Young Men. Augustus 
E. Anderson, Howard A. Buechner, Isadore Yager, 
and Morton M. Ziskind. Am. J. Med. 16: 404-415, 
March 1954 

A study was made of bronchogenic carcinoma as it 
occurred in 30 male patients under forty years of age 
from the Veterans Administration and Charity Hos 
pitals, New Orleans, La. At the time of the report, 1 
patient was known to be living; 20 were followed until 
the time of their death, and contact was lost with 9 
Of 27 growths for which the histology was established, 
11 were adenocarcinomas, 11 undifferentiated tumors, 
and 5 squamous-cell cancers. Twenty-three (77 per 
cent) of the primary lesions were peripheral in location, 
whereas only 6 (20 per cent) were situated in the lung- 
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root zone. (One lesion was too extensive to warrant 
classification.) Twenty of the peripheral lesions were 
nodular in nature; only 3 produced atelectasis. 

Three of the patients were non-smokers, 5 smoked 
less than a pack of cigarettes daily, 21 smoked in excess 
of that amount. Four of the 5 patients with squamous- 
cell carcinoma smoked twenty or more cigarettes daily; 
from the fifth no definite statement was obtained. Of 
the 3 non-smokers, 2 had adenocarcinoma and | had an 
anaplastic lesion. 

The presenting symptom patterns, bronchoscopic re- 
sults, and cytologic studies of the sputum were consist- 
ent with the high incidence of peripherally situated 
neoplasms. Twenty-two patients (73 per cent) de- 
scribed chest and/or shoulder pain, usually of a severe 
degree; 18 (60 per cent) had cough, and only 4 had 
experienced hemoptysis. Seven patients had no pul- 
monary symptoms on admission. Bronchoscopy was 
performed in 23 patients but yielded a positive diag- 
nosis on only 4 occasions. Of 14 patients whose sputum 
was studied cytologically, the findings were negative 
in 12 and suggestive of a malignant lesion in 2. 

Because of the inaccessibility of material for biopsy, 
the diagnosis was established by exploratory thora- 
cotomy in 13 cases and by necropsy in 4. 

The rapidity of growth and spread of pulmonary 
cancer in young people is reflected in a number of facts: 
7 of the patients in the present series had evidences of 
central nervous system metastases when first seen, 8 
had foci of tumor in the peripheral lymph nodes and, 
although 14 cases were subjected to exploration, in 
only 6 was the tumor resectable. This procedure was 
curative in no case. The average duration of life from 
onset of symptoms until death was fourteen months, 
but of greater significance in this comparatively small 
series was the median figure of 7.5 months and the fact 
that only 25 per cent of the patients lived longer than a 
year. 

Nineteen of the 30 patients were treated with nitro- 
gen mustard or roentgen rays, or a combination of the 
two. Eleven showed little or no beneficial response; 
in 7 a fair result and in 1 a good result was obtained. 
In cases in which treatment was beneficial, both the 
chemotherapeutic agent and irradiation rapidly became 
ineffective, and there was no detectable differential re- 
sponse between the two. 

The above observations, as a whole, represent a 
marked contrast to the manifestations of bronchogenic 
carcinoma in old people, and the authors suggest that 
these variations are related to different causal mech- 
anisms. 

Four roentgenograms; 1 chart; 4 tables. 


The Question of Involvement of the Mediastinum in 
Bronchogenic Carcinoma. An Attempt at Demonstra- 
tion of the Barium-Filled Esophagus with the Aid of 
Kymography. F. Strnad. Fortschr. a. d. Geb. d. 
R6éntgenstrahlen 80: 427-438, April 1954. (In German) 

The author makes use of the kymogram of the 
barium-filled esophagus in the right anterior oblique 
position to demonstrate mediastinal involvement in 
bronchogenic carcinoma. The film is taken in inspira- 
tion with the esophagus filled but not necessarily dis- 
tended with barium. The exposure time varies be- 
tween two and a half and four seconds. 

The mobility of the mediastinum is determined by 
the presence or absence of pulsations in the barium-filled 
esophagus. Absence or greatly diminished amplitude 
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of pulsations indicates the presence of a malignant 
tumor. Benign tumors or other processes, even if they 
extend into the mediastinum, produce no change in 
pulsation in any esophageal segment. Only the extent 
of a lesion may be established by a kymogram of th¢ 
esophagus. The operability of a bronchogenic car 
cinoma should not be judged on this basis, but should 
be determined by the surgeon. 

The author illustrates his findings with 7 cases. He 
examined 150 patients in this manner and obtained 76 
satisfactory films. Of 67 patients with tumors, 53 
underwent thoracotomy; in 50 of these the author's ob- 
servations corresponded to the operative findings. 

Fourteen roentgenograms. 

JuLius HEYDEMANN, M.D. 
Chicago, III. 


Differential Diagnosis of Carcinoma of the Bronchus 
and Pulmonary Tuberculosis. V. Ursula Lutwyche 
Lancet 1: 693-695, April 3, 1954. 

Seven cases of carcinoma of the bronchus are re- 
ported, not because they present any points of unusual 
interest but because they are representative of hundreds 
of similar cases. They emphasize the close similarity 
which may exist between the radiological appearance of 
bronchial carcinoma and pulmonary tuberculosis. In 
5 cases the correct diagnosis was not reached until too 
late to do anything for the patient; in the other 2 cases 
the correct diagnosis was made early in the illness, and 
the patients are now alive and well six and three years 
later, respectively. 

All 7 patients were middle-aged or elderly men. 
The author stresses the following points: First, one 
should hesitate before accepting a diagnosis of pul- 
monary tuberculosis in persons of this age, unless 
tubercle bacilli have been found in the sputum; in 5 
of the 7 cases, repeated examination of the sputum 
failed to reveal tubercle bacilli. Second, not every 
bronchial carcinoma is visible through the broncho- 
scope, so that the report of a normal bronchial tree does 
not necessarily exclude the presence of a carcinoma 
In 3 of the 7 cases, bronchoscopy showed nothing ab- 
normal when the examination was first made; in | 
case the true diagnosis was made four weeks later, 
when the examination was repeated, and in another the 
diagnosis was made on a biopsy taken from the depths 
of the bronchial orifice. These last 2 patients are the 
only survivors of the 7. 

Four of the 7 patients gave a history of recent bron- 
chitis or other respiratory infection. The temporary 
improvement which often follows treatment with anti- 
biotics and the alleviation of symptoms when the pa- 
tient is confined to bed may also obscure the true 
diagnosis. Improvement was considerable in 3 of the 
author's 7 cases, and in 2 of them it was accompanied 
by definite improvement in the radiologic appearances. 

Twelve roentgenograms. 


Descriptive Classification of Pulmonary Shadows. 
A Revelation of Unreliability in the Roentgenographic 
Diagnosis of Tuberculosis. R.R. Newell, W. Edward 
Chamberlain, and Leo Rigler. Am. Rev. Tuberc. 
69: 566-584, April 1954. 

The authors used several hundred chest films in an 
attempt to develop a reliable method of classification 
of tuberculosis. Four codes of classification were used ; 
(1) Minimal, moderately advanced, far advanced: 
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inactive, following the code 


active, probably active; 
of the National Tuberculosis Association; (2) descrip- 
tive of the pathology of the lesion as inferred by the 


radiologists: soft, hard, fibrotic, cavitation, etc; (3) 
more objective description, such as smooth, spotted, 
honeycombed, as well as shape, sharpness, and density; 
(4) estimate of activity, made along with the objective 
description but as an independent direct judgment, /.¢., 
stable, unstable, no judgment possible. 

The readings were all made on single chest films 
rather than on a series taken on one individual at vary- 
ing time intervals. The results of the study were disap- 
pointing. Despite a number of attempts at attaining 
uniformity of opinion, none of the classifications was 
reliable enough to be used for validation of that 
classification by a long-term clinical study. Further- 
more, there was nearly as much unreliability in self- 
confirmation as there was between the readers. Re- 
sults of the study of the various classifications are 
presented in a series of tables and figures. The classi 
fication used by the National Tuberculosis Association 
was found to be the most reliable, with very little to 
choose between the others 

Nine illustrations; 3 tables Joun H. Junt, M.D 
Minneapolis, Minn 


‘Solid’? Tuberculous Lesions of the Lung. \. D 
Schaffner, J. J. Quinlan, and J. E. Hiltz. Canad. M 
A. J. 70: 431-435, April 1954. 

A series of 75 cases of solid tuberculous lesions of the 
lung treated by resection is presented. The authors 
designated as ‘“‘solid’’ all lesions shown roentgeno- 
graphically to be round or oval, discrete and dense, 
situated in lung parenchyma without surrounding infil- 
tration. They include under this heading tuberculo- 
mas, non-discharged cavities, and filled-in cavities. 
Active tubercle bacilli are present in non-discharged 
cavities. Those in filled-in cavities are more indolent, 
and those in true tuberculomas even more so. 

Since recrudescence may occur in any solid tubercu- 
lous lesion, even after “‘healing,’’ surgical, excision is 
felt to be indicated and usually produces excellent re- 
sults. Of the authors’ 75 patients, 45 (60 per cent) 
had positive sputum cultures preoperatively. Seven- 
teen more were shown to have tubercle bacilli retained 
in the lesions, and in 7 of these the bacilli were capable 
of growth. Resection of solid tuberculous lesions re- 
moves sources of future breakdown and helps conserve 
sanatorium beds. 

Eight tables WARREN A. Naris, M.D. 
Jefferson Hospital, Philadelphia 


Tuberculosis and Congenital Cyanotic Heart Disease. 
Robert D. Sloan, C. Rollins Hanlon, and H. William 
Scott, Jr. Am. J. Med. 16: 528-534, April 1954 

In an attempt to ascertain the incidence of pul- 
monary tuberculosis among patients with congenital 
cyanotic heart disease, the authors reviewed the roent- 
genograms of the chest in over 1,000 patients with con- 
genital pulmonary stenosis who were submitted to 
thoracotomy at the Johns Hopkins Hospital from 
November 1944 to November 1950. In this group 
were 800 patients whose roentgenograms were suitable 
on critical examination for diagnostic evaluation of the 
pulmonary fields. These satisfactory films were stud- 
ied carefully for radiologic evidence of tuberculosis 
either of the primary or the reinfection type. 
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Of the 800 patients, three-fourths were under ten 
years of age. There were 465 males and 335 females 
Only 4 patients were Negroes 

In 39 patients the radiologic findings were consistent 
with pulmonary tuberculosis, but in 24 of these further 
study, including tuberculin tests, excluded tuberculosis 
In 5 cases positive tuberculin reactions were obtained 

While the data are unsatisfactory and incomplete, 
it appears justifiable to state that the incidence of pul 
monary tuberculosis among the 800 patients with 
congenital cyanotic heart disease does not appear to be 
excessively high. Even counting the 10 patients in 
whom the tuberculin test was not done as positive reac 
tors, the incidence is well under 2 per cent 
no convincing evidence from the clinical data at hand 
to suggest that surgical therapy increased the risk of 
concomitant tuberculosis in these patients 

The experimental work on aggravation of induced 
pulmonary tuberculosis by circulatory alteration in the 
lung is reviewed. In the light of this work, the authors 
discuss briefly the most suitable operative procedures 
for correction of congenital cyanotic heart disease com 
plicated by pulmonary tuberculosis. The recommenda 
tions are illustrated by 2 detailed case reports 

Three roentgenograms; 3 tables 


There was 


Congenital Cystic Lung: Successful Paeumonectomy 
in a 3-Week-Old Baby. G. Gordon Crowe. J 
Thoracic Surg. 27: 399-401, April 1954 

Congenital cysts of the lung may give trouble if they 
become infected or if, through a ball-valve mechanism, 
a positive pressure develops, with displacement of the 
normal lung and mediastinal structures 

The author reports a case of congenital cystic disease 
of the left lung in a ten-day-old infant with marked res 
piratory distress. The cyst displaced the heart to the 
right. The child was dyspneic and cyanotic. Aspira 
tion of one of the larger cysts through a needle produced 
only temporary improvement. A thoracotomy was 
performed, and a large cyst was found in the left upper 
lobe apparently communicating with a_ bronchus 
The lower lobe could not be inflated and, as it contained 
several large cysts, a left pneumonectomy was carried 
out. Eleven months after operation, the patient's 
condition was very good, with no deformity of the chest 
and no displacement of the heart 

The pathologic report showed numerous 
both lobes, lined with cuboidal, columnar, and ciliated 
epithelium. They appeared to communicate with 
bronchi 

Two roentgenograms; 


cysts in 


1 photograph 
RENE G. Fortier, M.D 
St. Paul, Minn. 


Degenerative Lung Disease. Gerald L. Crenshaw 
Dis. of Chest 25: 427-442, April 1954 

Under the heading degenerative lung disease are in- 
cluded diffuse hypertrophic emphysema, bullous em- 
physema, and ‘‘vanishing’’ or ‘‘cotton-candy”’ lung. 
The author feels that all three of these clinical entities 
are stages of one disease with a common etiology, 
namely obliterative vascular disease of both the bron- 
chial and pulmonary systems. The decrease or lack 
of the nutrient blood supply first causes destruction 
of the elastic fibers with resultant fibrosis in the alveo- 
lar spaces. The resultant bullae show bronchial pres- 
sure, negative or positive depending on the phase of 
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respiration. They progressively enlarge because of 
their inelastic nature. 

The bronchial arteries lie on either side of the bronchi, 
with interlacing communications between them. The 
function of this bronchial arterial system is the subject 
of a great deal of controversy, but the major role is 
believed to be that of nourishing the lung. Since the 
system is similar in origin and nature to the other 
systemic blood vessels, it is logical to assume that it 
is subject to the same type of vascular changes, as 
arteriosclerosis and endarteritis. These changes are 
observed in diffuse hypertrophic emphysema, with 
loss of the elastic properties of the lungs. 

The clinical picture in uncomplicated degenerative 
lung disease is typical. Dyspnea appears at first only 
on exertion, but later is experienced also at rest. Sub- 
sequently orthopnea and cyanosis may develop. If 
the destructive cycle is not interrupted, the patient 
may die of cor pulmonale or cardiorespiratory failure. 
Physical examination shows the anteroposterior dimen- 
sions of the chest to be increased. The patient uses his 
accessory muscles for respiration. The breath sounds 
are depressed. 

Roentgenograms also reveal an increase in antero- 
posterior chest dimensions. Radiolucency of the lung 
fields is noted in the upper lobes or in the basal areas. 
The visible vascular pattern may be displaced in- 
feriorly by the radiolucent areas in the upper lobes. 
The cardiac silhouette is small, and the diaphragm is 
flattened. 

Gross pathological examination of the lung shows 
avascularity, increased fibrosis, and loss of elasticity 
of the parenchyma. Microscopically, a partial loss or 
absence of elastic tissue and patchy endarteritic changes 
in the arterioles are noted. The normal alveolar archi- 
tecture is lost. 

Medical management of these patients has included 
use of expectorants and antibiotics, intermittent posi- 
tive pressure breathing, and efforts to elevate and im- 
prove the function of the diaphragm by belts and 
pneumoperitoneum. These measures have given only 
temporary symptomatic relief and have not changed the 
pulmonary degenerative cycle. Surgical management 
consists of resection of the air-robbing dead space, 
allowing more air to become available to the remaining 
normal lung in these patients with limited expiratory 
excursions. 

Denervation of the lung has been carried out by 
severing the vagus and sympathetic chains in the hope 
that the same effect might be obtained as by sympathec- 
tomy in other parts of the body. Another procedure 
used is removal of the parietal pleural barrier to en- 
hance visceral chest wall symphysis. Sterile talc 
poudrage has been done in an effort to encourage colla- 
teral systemic nutrient circulation from extrapulmonary 
sources. The results obtained by surgery depend on 
the amount of lung destruction present, but at times 
dramatic improvement is obtained. 

Fourteen roentgenograms; 1 photograph; 4 photo- 
micrographs. DEAN W. GEHEBER, M.D. 

Baton Rouge, La. 


Contusion Pneumonia. Benjamin Copleman. J. 
M. Soc. New Jersey 51: 128-132, April 1954. 

Seven cases of pneumonia following non-penetrating 
injury to the chest wall are reported. In these cases 
consolidation was demonstrated within one to eight 
hours after the accident. None of the patients had 
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any symptoms of a cold or pre-existing pulmonary 
disease. Physical signs were completely absent in | 
patient, and in the others there were varied changes in 
percussion and auscultation. All patients showed 
slight to moderate temperature elevation. Roent- 
genographically, there was nothing characteristic in 
the appearance of the consolidation. In the patient 
without physical signs of pneumonia, a fracture of the 
spine of the left scapula was visible in addition to exten- 
sive bilateral pulmonary changes. In 1 case, cavities 
developed at the site of the consolidation, probably due 
to Friedlander’s organisms, which were recovered from 
the sputum. 
Six roentgenograms. 


Atypical Pneumonia from Inoculated Benign Lym- 
phoreticulosis (Cat-Scratch Disease). J. Turiaf and 
Y. Jeanjean. J. fran¢g. de méd. et chir. thorac. 8: 
141-147, 1954. (In French) 

A case is reported in detail and attention is called to 
the fact that an interstitial type of pneumonia and 
lymphadenopathy may result from inoculation of a 
virus into human subjects by a cat scratch. Serologic 
tests are available to confirm the presence of the disease. 

CHARLES M. Nice, JR., M.D. 
University of Minnesota 


Farmer’s Lung. A Form of Bronchopulmonary 
Moniliasis. Philip H. Soucheray. Minnesota Med. 
37: 251-253, April 1954. 

Three cases of a chronic pulmonary disease occurring 
in farmers are reported. These cases had certain fea- 
tures in common: each patient gave a history of ex- 
posure to the dust from moldy silage, each was ill for a 
period of months with dyspnea or cough, and each 
improved on removal from his environment. These 
cases seem to resemble those of “farmer's lung’’ des- 
cribed in the British and Scandinavian literature for 
over twenty years (see, for example, Studdert, T. C.: 
Brit. M. J. 1: 1305, 1953. Abst. in Radiology 62: 610, 
1954). In these countries there has been recognized 
in farmers exposed to the dust of “‘burnt’’ hay or moldy 
grain at threshing time a bronchitis which may go on, 
after repeated exposure, to a kind of bronchopneumonia 
and, after many years of repeated exposure, to a fibro- 
cavitary disease roentgenographically indistinguishable 
from tuberculosis. 

The author’s 3 cases are not presented as authenti- 
cated examples of pulmonary moniliasis. They do, how- 
ever, fulfill the requirements for making a presumptive 
diagnosis of that disease, each patient having been ex- 
posed to an irritating dust from a moldy source and 
each demonstrating the roentgenologic and clinical 
picture that has been associated with proved cases of 
moniliasis. It is hoped, when atypical pneumonitis in 
farmers is encountered in the future, that an attempt 
will be made to identify the causative organisms and 
trace them to their source. If fungi are found to be 
causing the pneumonitis, iodides may be beneficial, 
whereas antibiotics will have little effect and may even 
enhance the fungous growth. 

One roentgenogram. 


Acute Benign Histoplasmosis. J. Robert Lee and 
William M. M. Kirby. Am. Rev. Tuberc. 69: 625- 
630, April 1954. 

Until ten years ago, histoplasmosis was regarded as 
a generalized infection almost uniformly fatal. Since 
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then extensive study has showed that it may be mild 
and asymptomatic, often resulting in multiple pul- 
monary calcifications. A third form of the disease, 
occurring chiefly in adults, lies between the two ex- 
tremes. Such a case is described. An acute febrile 
illness lasting about a week was followed by a slow re- 
covery which was complete in about seven weeks. A 
chest roentgenogram taken during the first week of ill- 
ness showed multiple small (2 to 6 mm.) patchy densi- 
ties scattered uniformly throughout both lung fields, 
with a moderate bilateral enlargement of hilar nodes. 
The last film, taken two and one-half months after the 
onset of symptoms, showed marked but incomplete 
clearing of the nodular lesions with complete regression 
of the hilar adenopathy. The diagnosis was confirmed 
by the complement-fixation test, which was positive in 
a dilution of 1:512 thirteen weeks after the onset of the 
disease. The histoplasmin skin test was strongly posi- 
tive (1:100 dilution) six weeks after onset. 
Two roentgenograms; 1 figure. 
Joun H. Jun, M.D. 
Minneapolis, Minn 


Pulmonary Torulosis Complicating Pulmonary Tuber- 
culosis Treated by Resection. R. F. Corpe and 
Luther H. Parr. J. Thoracic Surg. 27: 392-398, April 
1954. 

The authors report a case of pulmonary torulosis de- 
veloping in a young man with known pulmonary tuber- 
culosis. On his first hospital admission the patient had 
moderately advanced tuberculosis of the left lung. 
The sputum was positive for acid-fast bacilli. Chemo- 
therapy and pneumoperitoneum were instituted, with 
improvement in the roentgen findings, weight gain, and 
conversion of the sputum to negative. The patient 
left the hospital against advice, but was readmitted 
eight months later because of a 3-cm. mass in the second 
anterior interspace on the left, discovered on a periodic 
roentgen examination. This was believed to be an 
area of fibrocaseous tuberculosis, but sputum and gas- 
tric contents were negative for acid-fast, bacilli. Ex- 
cavation of this lesion ensued, but tests for acid-fast 
bacilli remained negative. 

The mass was removed by resection of the superior 
segment of the left lower lobe, and the pathologic 
diagnosis was cryptococcus infection with pneumonitis. 
Smears and cultures remained negative for acid-fast 
bacilli. 

The authors were able to find no other case in the 
literature showing both cryptococcosis and pulmonary 
tuberculosis in a living patient, with surgical treatment 
of either or both of the lesions. 

Four roentgenograms; 2 photomicrographs. 

RENE G. Fortier, M.D 
St. Paul, Minn. 


Infrapulmonary Pleural Effusions. Robert L. Fried- 
man. Am. J. Roentgenol. 71: 613-623, April 1954. 

This report is based upon 17 cases of infrapulmonary 
pleural effusions. Diagnosis of the condition depends 
on awareness of its possibility and demonstration of the 
relative positions of the fluid and the diaphragm. 
Special procedure such as pneumoperitoneum and in- 
sufflation of the stomach with powders or through a 
Levine tube are mentioned as being useful. A discus- 
sion as to why fluid sometimes occurs between the base 
of the lung and the diaphragm rather than in the more 





commonly observed areas is presented. The author 
concludes that most pleural effusions are infrapulmonary 
in their beginnings and that pleural adhesions are the 
determining factor in their localization 
Whenever the suspicion of fluid is aroused by an ele- 
vated diaphragm or by observations, the following pro- 
cedures are indicated: (1) recumbent films to determine 
the presence of minimal effusion, (2) pneumoperitoneum 
or distention of the stomach to outline the under surface 
of the diaphragm, (3) thoracentesis, (4) re-examination 
roentgenologically to determine decrease in the thick 
ness of the diaphragm and fluid shadow. 
Six case histories are included 
Twenty-two roentgenograms. 
Joun W. Courtney, M.D. 
Indiana University 


Secondary Sarcomatosis of the Pleura. Radim 
Vacek. Acta radiol. & cancerol. bohemoslov. 8: 29-31, 
February 1954. (In Czechoslovakian ) 

In contrast to the rather frequent occurrence of 
metastatic sarcomatosis of the pleura, primary pleural 
sarcoma is rare. The differential diagnosis may be 
difficult, even after autopsy, as demonstrated by the 
case reported here. 

A 63-year-old engineer had been suffering from cir 
rhosis of the liver for eight years. During the last half 
year prior to hospitalization his chief complaint was 
progressive fatigue. The roentgenogram on admission 
revealed a right-sided intrathoracic tumor. The pa- 
tient died as a result of hematemesis following rupture 
of an esophageal varix. The portmortem examination 
confirmed the diagnosis of cirrhosis of the liver. The 
tumor in the right chest was a pleural fibrosarcoma and 
was at first considered as primary. A large tumor node 
below the left kidney was thought to be metastatic. 
A review of the medical history, however, showed that, 
three years before death, a small tumor had been re- 
moved from the patient's right forearm; this tumor had 
recurred a year later, requiring a second excision. A 
comparison of the previous microscopic slides with 
slides of the pleural and infrarenal tumors showed the 
histologic structure in all the lesions to be identical 
(fibrosarcoma). It was therefore concluded that both 
the pleural and the infrarenal tumor represented late 
metastases of the original fibrosarcoma of the forearm. 

Four photomicrographs. Ernst A.Scumipt, M.D. 

Denver, Colo. 


Mediastinal Pleuroceles and Pleuropneumoceles, 
with Report of Six Cases. Pedro Andrés Crocchi, 
Julio V. Moreda, and José A. Marti. Radiologia 
(Buenos Aires) 14: 47-56, 1953. (In Spanish) 

The authors define pleurocele as merely a shift of the 
mediastinal pleura without associated pulmonary shift. 
A pleuropneumocele is identical with complete media- 
stinal herniation and denotes a combined pleural and 
pulmonary shift. Pleuropneumocele is due to pulsion 
and is usually a result of spontaneous or artificial 
pneumothorax with positive intrathoracic pressure. 
Pleurocele, on the other hand, results from traction due 
to shrinking processes such as fibrosclerosis, pleural 
thickening, and bronchial obstruction with diminished 
aeration or complete atelectasis. 

Roentgenologically, both pleurocele and _ pleuro- 
pneumocele are characterized by a curvilinear density, 
parasternally. Pleuroceles are best seen on films taken 
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in deep inspiration, tending to be less conspicuous on 
expiration films, while pleuropneumoceles are well seen 
only in expiration. Both conditions must be differen- 
tiated from tracheobronchial displacement, azygos lobe, 
pulmonary cavities and cysts, bronchiectasis, and bul- 
lous emphysema with ring formations 
Six cases of pleuropneumocele are briefly reported 
Eighteen roentgenograms. ERNEST KrarFt, M.D. 
Newington, Conn 


Mediastinal Cysts of Fore-gut Origin Associated with 
Vertebral Abnormalities. Martin Fallon, A. R. G. 
Gordon, and A. C. Lendrum. Brit. J. Surg. 41: 520 
533, March 1954. 

Two cases of mediastinal cyst of foregut origin, with 
associated abnormality of the cervical and thoracic 
vertebrae, are reported. Both cysts were removed 
successfully. One patient was twenty-two and one 
two and a half vears old 

Cysts of foregut origin are classed as bronchogenic, 
intramural esophageal, and enteric The broncho- 
genic cysts have a close relationship with the air pas- 
sages and are formed of tissues proper to the respira- 
tory tract. Intramural esophageal cysts are also of 
respiratory origin but present a particular problem be- 
cause of their situation. Enteric cysts lie in the pos- 
terior mediastinum, have a well formed muscular wall, 
and show a lining which can be ciliated or of any ali- 
mentary type; they are commonly associated with ver- 
tebral abnormalities and sometimes with intramesen 
teric duplications 

The association of enteric cysts with anterior spina 
bifida has not been adequately appreciated, and the 
latter lesion is occasionally missed because the cyst is 
often at a lower level 

These cysts are regarded by the authors as the final 
result of an abnormal extension of the lumen of the fore- 
gut produced on its posterior aspect by incomplete 
separation of the notochord. The consequent inter- 
ference with the anterior fusion of the vertebrae brings 
about the vertebral abnormalities 

The conception of a triad of mediastinal cyst, intra- 
mesenteric duplication, and vertebral abnormality is 
presented with an excellent discussion of the embryo 
logical development 

Nineteen figures, including 8 roentgenograms 

SHozo IBpa, M.D 
Huntington Park, Calif 


THE CARDIOVASCULAR SYSTEM 


Radiocardiography in Congenital Heart Disease. 
David Goldring, Henry M. Rogers, Jr., Michael 
Ter-Pogossian, William Seaman, and M. Remsen 
Behrer. J. Pediat. 44: 392-406, April 1954 

In 1949, Prinzmetal and his associates first described 
the technic of radiocardiography, a method of recording 
graphically the passage of radioactive blood through 
the cardiac chambers (J.A.M.A. 139: 617, 1949 
Abst. in Radiology 54:778, 1950). The present authors 
report an investigation of the procedure as a possible 
diagnostic aid in children with congenital heart disease 
The study included 100 children with known congenital 
cardiac defects and 22 children with normal hearts 

The instrument used in the investigation was a scin- 
tillation counter fitted with a sodium iodide, thallium 
activated crystal. The crystal is a cylinder 1 inch in 
diameter and 1 inch thick. The efficiency of the 
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counter for the detection of gamma rays emitted by | 
is approximately 50 per cent. The output of the scin 
tillation counter is fed into a counting rate meter con- 
nected to an Esterline-Angus graphic recorder. A 
single counter was employed and placed over the mid 
sternal line at the fourth interspace. Diiodofluorescein 
was chosen as the test substance because of its easy 
availability, rapid excretion, and the eight-day half-life 
of I'*!, in preference to radioactive sodium, which has a 
half-life of only 14.8 hours, or iodinated radioactive 
human serum albumin, which is excreted less rapidly 
Ten microcuries of diiodofluorescein, representing a 
volume of approximately 0.05 c.c., were carefully meas- 
ured in a tuberculin syringe, and a venipuncture was 
performed in the antecubital fossa. One-half cubic 
centimeter of blood was withdrawn into the syringe 
containing the radioactive substance. The entire ex 
tremity was elevated above heart level, and at a given 
signal the injection was made as rapidly as possible, 
with the recording device running at a constant speed 

Different types of radiocardiograms were obtained in 
patients ‘with patent ductus arteriosus, tetralogy of 
Fallot, Eisenmenger complex, and tricuspid atresia 
Although the exact physiological phenomena responsi 
ble for the types of curves obtained are not known, pr« 
liminary evidence suggests that the radiocardiogram is 
predominantly a reflection of the blood flow in the right 
heart. It is thought that radiocardiography may b« 
useful in differentiating Eisenmenger complex from 
tetralogy of Fallot 

Five cases are reported in detail 

Twelve angiocardiograms; 1 photograph; 31 radio 
cardiograms 


The Tomographic Method of Measuring the Volume 
of a Solid Viscus as Applied to the Heart. Joseph 
Duhamel, Pierre-Louis Martin, Michel Guillon, and 
Jean Broussin. Acta radiol. 41: 377-392, April 1954 
(In French 

The authors present a simple and relatively accurate 
method of measuring the volume of a solid viscus as 
exemplified by the heart, using the technics of trans 
verse axial tomography. Essentially, it consists in de 
termining the transverse area of the heart in multiple 
planes separated by equal known distances. The 
volume between the planes can be determined simply 
by multiplying their surface area by the distance be 
tween them. Adding the several volumes together 
gives the composite volume of the heart. When 1.0 
cm. is chosen as the interval between cuts, only about a 
dozen films are needed 

Using a sphere as an example, the authors discuss the 
geometry and optics that govern the choice of the cut 
ting angle and the target-film distance that gives maxi- 
mal accuracy. While the detailed geometrical con- 
siderations are not readily abstracted, it can be said that 
a distance between the tube and the center of the object 
of 1.10 meter and a cutting angle of 68 degrees give 
satisfactory results 

The authors checked the accuracy of their method 
with geometric figures, calves’ hearts, and human hearts 
postmortem, and found it to be better than 10 per cent 
even under the most unfavorable circumstances. 

This same method is applicable to studying the 
volume of the spleen and the kidneys. 

Three roentgenograms; 8 diagrams. 

CHRISTIAN V. Crmmino, M.D. 
Fredericksburg, Va. 
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A Correlation of Roentgen and Surgical Findings in 
Two Hundred Cases of Rheumatic Mitral Valvular 
Disease. Evaluation of Cardiac Chamber Size, Val- 
vular Calcification and Pulmonary Vessels. |]. Stauffer 
Lehman and Joseph L. Curry. Am. J. Roentgenol. 
71: 599-610, April 1954. 

In this excellent article, the authors have attempted 
evaluation of the reliability of preoperative roentgen 
examination of the heart in 200 cases of rheumatic 
mitral valvular disease on the basis of surgical observa- 
tions. One hundred and ninety-two patients were 
operated on fcr relief of mitral stenosis and 8 for 
mitral insufficiency 

Surgical examination of the right atrium is not pos- 
sible with the left thoracic approach used in this series, 
and data as to its size are not available. Roentgen 
evaluation of this feature is also difficult and the authors 
feel that considerable reservation is indicated in making 
a diagnosis of right atrial enlargement 

Little difficulty and a high degree of accuracy were 
encountered with roentgen evaluation of right ventricu- 
lar enlargement. 

Esophageal displacement was the most measurable 
evidence of /eft atrial enlargement. Elevation of the 
left main stem bronchus is a well established finding, 
but no case was seen in which left bronchial elevation 
existed in the absence of displacement of the esophagus. 
The degree of carinal widening paralleled the magnitude 
of the enlargement. 

In the evaluation of left ventricular size, the position 
of the cardiac apex appeared to be the most reliable 
guide. Obliteration of the postero-inferior cardiac re- 
cess by factors other than enlargement of this chamber 
contributes to the difficulty of predicting its size 

Surgical observation revealed a high degree of ac- 
curacy of the roentgenologic detection of mitral valve 
calcifications. Roentgen predictions, however, of the 
size of pulmonary vessels were generally underesti 
mates as compared to surgical observations. 

Difficulty in estimation of left ventricular enlarge- 
ment, the unreliability of systolic expansion of the left 
atrium as observed in isolated instances, and the dis- 
couraging results with multiple slit kymography were 
some of the obstacles encountered in the determination 
of the presence and degree of mitral insufficiency. 

Thirteen roentgenograms; 2 charts; 1 table 
Pau C. Harpinc. M.D. 

Indiana University 


Persistent Left Superior Vena Cava. Survey of 
World Literature and Report of Thirty Additional Cases. 
Fred S. Winter. Angiology 5: 90-132, April 1954. 

The author reports 30 cases of persistent left superior 
vena cava observed at the Hahnemann Hospital, 
Philadelphia, during the period 1947-53. Twenty- 
eight patients had wholly persistent and 2 partially per- 
sistent left superior venae cavae. An analysis of the 
30 cases disclosed associated septal defects in 25, 
unqualifiedly proved in 13 by exploratory cardiotomy 
or by postmortem examination and strongly suggested 
in 12 on the basis of venous catheterization and /or angio- 
cardiographic studies. An associated anomalous drain- 
age of pulmonary veins into the superior vena cava was 
present in 3 of the 30 cases. Other important asso- 
ciated anomalies, such as aortic septal defect, tetralogy 
of Fallot, truncus arteriosus, coarctation of the aorta, 
patent ductus arteriosus, pulmonic stenosis, etc., were 
encountered. 
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To determine whether or not there was more than a 
casual relationship between anomalous left superior 
vena cava and other vascular and cardiac anomalies, a 
total of 174 proved cases of persistent left superior 
vena cava were reviewed from available literature 
(complete persistence in 170 cases, partial in 4). Left 
superior vena cava was the only anomaly in 107 cases 
and, as such, had no effect upon health or longevity. 
In 67 cases, one or more significant associated cardio- 
vascular anomalies occurred, cardiac septal defects 
being present in 59. Anomalies of the pulmonary veins 
and persistence of the left superior vena cava were asso- 
ciated in 28 cases. 

Conventional chest films were obtained in 29 of the 
author's series, and in none of these was the presence 
of the anomalous vessel suspected prior to special pro- 
cedures such as cardiac catheterization and/or angio- 
cardiography. This suggests either that the usefulness 
of plain films for this purpose is doubtful or that the 
diagnostician has not been aware of a shadow of the left 
superior vena cava. Accordingly a re-evaluation of 
the plain films was undertaken to determine if such a 
shadow had been overlooked 

The routine radiologic ‘‘preliminary chest and heart 
study”’ for patients suspected of either acquired or con- 
genital cardiovascular disease at Hahnemann Hospital 
includes fluoroscopy, barium esophageal study, and a 
series of 6 films: postero-anterior upright projection of 
normal exposure, over-shot postero-anterior upright 
projection with esophageal opacification, right and left 
anterior oblique and lateral upright projections with 
esophageal opacification, and anteroposterior supine 
projections. This type of examination was conducted 
in 29 of the 30 patients with left superior vena cava 
and in a comparable number of control subjects with 
varying degrees of habitus. The mediastinum showed 
a definite strip of lessened density along its upper 
left border in 4 of the 29 patients, a suggestive but in- 
conclusive bordering shadow in 8, and no recognizable 
abnormal shadow in 17. The shadow was particularly 
not apparent in infants and some children because 
of the difficulty produced by the shortened supra- 
cardiac portion of the mediastinum and the wide varia 
tion in mediastinal width due to flexibility at different 
degrees of respiration. Films obtained in the supine 
anteroposterior position with deep inspiration offered 
the best opportunity for demonstrating the caval 
shadow, although in 2 cases erect postero-anterior and 
supine positions were equally effective. The use of 
special breath-holding procedures did not increase the 
proficiency of roentgen diagnosis of the caval shadow 

The author concludes that the shadow of the left 
superior vena cava can occasionally be identified on con- 
ventional roentgenograms, but that the mediastinal 
contours as seen in the films of most patients with this 
anomaly are not sufficiently different from those of con 
trol subjects to establish with reliable accuracy the 
existence of the anomaly 

Cardiac catheterization and angiocardiography pro- 
vide a means for the definite demonstration of the left 
superior vena cava. When these procedures are per 
formed via the left antecubital vein, there is greater 
likelihood of encountering the anomaly than when a 
right arm vein is utilized. In addition, when the left 

arm is employed, particularly for the injection of the 
opaque medium in angiocardiography, an anastomosis 
at the innominate vein level and the right superior 
vena cava may be visualized. This depends, of course, 
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upon the direction of the anastomosis. The absence 
of an anastomosing vein may also be inferred. If the 
right antecubital vein or a femoral vein (as in infants) 
is used in the angiocardiographic procedure, the left 
cava may be overlooked entirely. 

The left superior vena cava is most often detected by 
cardiac catheterization regardless of the extremity used 
for the introduction of the catheter. The catheter 
seems to pass readily from the right atrium into the 
coronary sinus opening, possibly due to the fact that the 
sinus is often large and the thebesian valve is di- 
minutive in the presence of a functioning left superior 
vena cava. It may be necessary, particularly when the 
catheter enters the heart shadow by way of the left 
superior vena cava, to determine its course through 
the coronary sinus by viewing the patient in the lateral 
or anterior oblique projection. Under these circum- 
stances, the catheter will hug the posterior cardiac sur- 
face in the coronary sinus region. If the usual arrange- 
ment does not exist and the catheter enters the left 
atrium directly or courses through an atrial septal de 
fect, the catheter position is more anterior than normal 
in relation to the posterior cardiac border. In any 
event, oxygen saturation estimates will provide a clue 
to the left atrial position of the catheter tip. The 
ability to maneuver the tip into various positions makes 
possible the demonstration of anomalous pulmonary 
veins which have insertions into accessible structures, 
e.g., the superior venae cavae and the right atrium 

Fourteen roentgenograms; 18 drawings. 


Ebstein’s Anomaly of the Tricuspid Valve. Review 
of the Literature and Report of 6 New Cases. Henning 
Getzsche and Walther Falholt. Am. Heart J. 47: 


587-603, April 1954. 

In Ebstein’s anomaly there is a malformation of the 
right atrioventricular ostium. In most cases the 
leaflets of the tricuspid valve are displaced toward the 
apex of the heart and are malformed. In other cases 
there is only a malformation of the normally placed 
valves which are large, thin, irregular, and defective, 
with coarse attachments to the adjacent ventricular 
valve. Physiologically, the right ventricle is divided 
into a thin-walled portion, incorporated into the right 
atrium, and a small functioning right ventricle with 
decreased output. The low output of the right ven- 
tricle explains the veno-arterial direction of the shunt 
in cases associated with an interatrial septal defect or a 
patent foramen ovale 

The symptoms are not characteristic, but most pa- 
tients complain of dyspnea and are cyanotic. The 
signs are a rough and often loud systolic murmur, fre- 
quently a disatolic murmur in the middle or lower 
precordium, and in about one-half the cases a diastolic 
gallop rhythm. Electrocardiograms generally show 
right bundle branch block, occasionally large P-waves 
and prolonged atrioventricular conduction. Roent- 
genograms generally demonstrate an enlarged heart 
with a long bulging left border, forming a large elevated 
convexity, together with normal or faint hilar vascular 
markings and a small pulmonary artery. 

Kymography may show decreased pulsations with 
ventricular waves limited to the middle of the left car- 
diac border. Angiocardiograms reveal delayed empty- 


ing of the large right atrium and right ventricle, a pic- 
ture more commonly seen in pulmonic stenosis. 
two anomalies can be differentiated by the findings on 
catheterization 


These 


In Ebstein’s anomaly the pressure in 
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the right ventricle is normal; in pulmonic stenosis it is 
elevated. Catheterization of the heart can also show 
displacement of the tricuspid valve and the presence 
of an interatrial septal defect. 
Six cases are reported. 
Three roentgenograms; 1 
cardiogram; 1 pressure tracing; 4 tables. 
Howarbp L. STEINBACH, M. D. 
University of California, S. F. 


kymogram; 1 electro- 


Anomalies of Pulmonary Veins. E. Kugel and M 
Péschl. Fortschr. a. d. Geb. d. R6ntgenstrahlen 80: 
467-471, April 1954. (In German) 

The authors report 2 cases of malformation of the 
pulmonary veins, both diagnosed by angiocardiography, 
confirmed in one case by surgery and in the other by 
surgery and autopsy. 

Anomalies of the pulmonary veins include (1) varia- 
tions in number and (2) abnormal terminations. A 
variation in the number of the pulmonary veins is com 
paratively common. The authors consider that an 
anomaly exists only when more than three veins are 
present on one side. 

The embryology of abnormal communications is dis- 
cussed, with references to the observations of others in 
this field. In one of the cases reported here a pul- 
monary vein communicated with the left brachio- 
cephalic vein; in the other, in which autopsy showed 
a tetralogy of Fallot with an enlarged left auricular 
recess (‘third auricle’), the pulmonary vein termi- 
nated in a persistent left superior vena cava. 

These malformations are of clinical importance: 
first, because of loss of oxygen for the peripheral circu- 
lation, since if more than 50 per cent is lost, the chances 
for adult life are minimal; second, because of the in- 
creased load on the right heart. The average duration 
of life as reported by Healey for such cases was only 
5.8 months (J. Thoracic Surg. 23: 433, 1952). 

It is suggested that removal of a lobe from which an 
abnormal vein arises may decrease the load on the 
right heart. An anastomosis between the anomalous 
vein and the left auricle may have a similar effect and 
may also increase blood flow to the peripheral circula- 
tion. 

Ic is suggested that the possibility of pulmonary vein 
anomalies be kept in mind before lobectomy for bron- 
chiectasis is done, in order to avoid a diminished oxygen 
supply to the peripheral circulation as a result of a per- 
sistent anomaly in the non-resected portion of the lung 

One roentgenogram; 8 drawings. 

Jutius HEyDEMANN, M.D. 
Chicago, Ill. 


Total Pulmonary Venous Drainage Through a Per- 
sistent Left Superior Vena Cava. William Whitaker. 
Brit. Heart J. 16: 177-188, April 1954. 

Total pulmonary venous drainage through a persist- 
ent left superior vena cava is one of the few cardiac 
anomalies in which it is possible to make the diagnosis 
with great accuracy from a single routine postero- 
anterior film. The superior mediastinum bulges both 
to the right and left, since between them the greatly 
dilated right and left superior venae cavae carry nearly 
three-quarters of all the cardiac output (all of the blood 
from the lungs plus that from the systemic circulation 
of the upper part of the body). The right auricle and 
ventricle are also considerably enlarged, as well as the 
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pulmonary arteries, which may show abnormal pulsa- 
tion. The result is a large cardiovascular shadow with 
a “‘figure-of-eight” or, as the author terms it, a “‘cottage- 
loaf’ shape. Clinically there is poor physical develop- 
ment because the only blood received by the systemic 
circulation is what escapes through the atrial septal 
defect and this is a mixture of oxygenated and unoxy- 
genated blood. In addition, there are usually slight 
cyanosis, dyspnea on exertion, and proneness to res- 
piratory infections. 

Angiocardiography will demonstrate the condition, 
and cardiac catheters may be passed through the vena 
cava directly to the pulmonary veins and through the 
septal defect into the left heart. 

Treatment is non-surgical, at least at present, since 
it is so difficult to anastomose the greatly dilated and 
thin-walled left superior vena cava to the atretic left 
atrium. 

Six cases are reported, in patients ranging in age from 
five to twenty-four years. In none were operative or 
autopsy findings available. 

Twenty-three roentgenograms are reproduced, but 
these are for the most part too small and lacking in con- 
trast to be satisfactory. Zac F. EnpREss, M.D. 
Pontiac, Mich. 


Significance of Angiocardiography for the Recognition 
of Mediastinal Tumors and Aneurysms of the Aorta. 
V. Skop and A. Kréilek. Acta radiol. & cancerol. 
bohemoslov. 8: 32-34, February 1954. (In Czecho- 
slovakian ) 

Seven aortic aneurysms and five mediastinal tumors 
were studied by means of radiography and angiocardiog- 
raphy. Angiocardiography is recommended as the 
method of choice in the differential diagnosis of these 
two lesions. One case of aneurysm and one of media- 
stinal tumor (malignant lymphogranuloma) are des- 
cribed in detail. 

Eight roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo 


Transparietal Splenoportal Roentgenography and 
Research on Portal Hypertension. Our Clinical Ex- 
perience. A. M. Dogliotti and S. Abeatici. Surgery 
35: 503-512, April 1954. 

Portal hypertension is produced by several morbid 
processes which differ as to site, etiology, and patho- 
genesis, although all are prone to cause some circulatory 
interference with the intrahepatic or extrahepatic portal 
vein or its tributaries. The clinical features have the 
common background of portal stasis, but in varying 
degree, depending on the site, nature, and extension of 
the obstructive process and the capacity of a compensa- 
tory circulation. 

A morphologic study of these obstructive factors and 
an evaluation of the consequent circulatory disorders 
can be safely carried out through a preoperative phlebo- 
roentgenographic examination of the portal system. 
The method used by the authors is that of transparietal 
splenoportography. 

A needle 12 cm. in length and of 1.5 mm. external 
gauge is introduced through the skin in the region of the 
mid-axillary line and directed upward medially and 
backward until it enters the spleen (identified by per- 
cussion). From 15 to 40 c.c. of 70 per cent Joduron is 
then injected, and films are obtained at intervals of 
one, two, three, five, eight, and eleven seconds after the 
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injection. By this means the exact site of the block 
and the status of the collateral circulation can be studied 
and appropriate surgical methods for correction devised 
accordingly. 

Roentgenograms for the following conditions are 
reproduced: Cruveilhier-Baumgarten syndrome, throm- 
bosis of the left portal branch, pancreatic carcinoma with 
compression of splenic vein, pancreatic pseudocyst with 
displacement of the splenic vein and compression of the 
left portal branch, lymph-node metastasis of the hepa- 
tic hilus from ovarian carcinoma with compression of 
the portal vein, hepatic fibrosis, hepatic steatosis, atro- 
phic cirrhosis, and cholestatic fibrosis. 

Twelve roentgenograms; 1 table 

Howarp L. STernspacn, M.D 
University of California, S. F 


Use of Arteriography for the Diagnosis of Tumors of 
the Extremities of Osseous and Extra-Osseous Origin. 
René Fontaine, Pierre Walter, Maurice Kim, and René 
Kieny. J. de radiol. et d’électrol. 35: 165-168, 1954 
(In French) 

Tumors of the extremities, particularly of the long 
bones, may show reliable signs of neoplastic disease on 
simple roentgenograms. In many cases, however, the 
benignancy or malignancy of a given lesion of bone may 
not be clear. By injecting a contrast material into an 
artery, the vascular supply of the tumor may be de- 
picted on the roentgenogram. Benign tumors may 
displace normal vessels but exhibit little intrinsic vas- 
cularity. Malignant tumors have a rich blood supply, 
with numerous intrinsic vessels and vascular lakes 

Nine roentgenograms. 

CHARLES M. Nick, Jr., M.D 
University of Minnesota 


Endarterectomy for Peripheral Arteriosclerosis. 
G. M. Bogardus, Francesco F. Beretta, Rex L. Huff, 
and J. Thomas Payne. Arch. Surg. 68: 222-236 
February 1954. 

The background of endarterectomy for occlusive 
arteriosclerotic disease is briefly reviewed, the patho- 
logical findings of peripheral arteriosclerosis are dis- 
cussed, and the symptomatology and physical findings 
are briefly considered. The authors believe that a 
direct surgical attack on an obstructed arterial segment 
is indicated in patients who present symptoms of 
localized arterial insufficiency, providing the diseased 
vessel is of sufficiently large caliber and the obstruc- 
tion is not of great length. They describe their opera 
tive technic. 

Just as bronchograms are necessary for accurate vis 
ualization in bronchiectasis, so are arteriograms useful 
in the study of peripheral arterial disease. The authors 
have employed translumbar arteriography, retrograde 
injection, or direct injection at the time of operation, 
this last usually for unilateral occlusions 

Eight cases are presented with a good operative re 
sult in 2. In7 of the cases arteriograms gave a correct 
preoperative diagnosis. 

The authors feel that endarterectomy is an appro- 
priate form of therapy in a small percentage of patients 
suffering from occlusive arteriosclerotic peripheral 
vascular disease 

Ten illustrations, including 6 roentgenograms 

Georce A. SurpMan, M.D 
New Orleans, La 
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THE DIGESTIVE SYSTEM 


A Study of Seventeen 
Thoracic 


Diverticula of the Esophagus. 
Cases. L. Johansson and P. Michas. J. 
Surg. 27: 361-372, April 1954 

Diverticula of the esophagus may be classified as 
(1) extrathoracic (pharyngo-esophageal, cervical) and 
(2) intrathoracic, the latter including (a) diverticula of 
the upper esophagus (epibronchial) and (}) diverticula 
of the lower esophagus (epiphrenic). 

Extrathoracic esophageal diverticula, accounting for 
some 90 per cent of all cases, occur for the most part, 
in subjects over fifty years of age and are produced by 
mucosal herniation through the posterior portion of the 
pharyngo-esophageal junction. Anatomically they are 
pharyngeal defects. The wall of the diverticulum 
consists of a mucous and a submucous layer, with an 
additional muscular layer in the rare congenital cases. 

The diverticula enlarge progressively by repeated 
distention with swallowed food. In small broad-based 
diverticula only transitory discomfort is produced by 
the lodgment of food particles. When the diverticulum 
develops into a true sac with a neck, dysphagia, re- 
gurgitation, and interference with nutrition may occur 
The diagnosis is suggested by the symptoms and con- 
firmed by roentgenography. 

The most important complications are aspiration 
pneumonia, lung abscess, and bronchiectasis. Less 
common are esophagitis, rarely with perforation, and 
malignant change due to chronic irritation. 

Surgery is the treatment of choice; the authors pre- 
fer a one-stage excision. 

Epibronchial diverticula are the least common esoph- 
ageal diverticula. They occur chiefly in the region 
of the tracheal bifurcation and are usually cone-shaped, 
with the base opening into the esophagus. As a rule, 
all coats of the esophagus are present inthe pouch. The 
diagnosis is made by barium study and/or esophagos- 
copy. Symptoms from the diverticulum itself are un- 
common. Infection is the most frequent complication 
and may result in perforation with fistula formation. 
Surgical excision is indicated if the diverticulum is 
symptom producing. 

The epiphrenic diverticula are pulsion diverticula, 
located in the lower esophagus just above the dia- 
phragm. All the coats of the esophagus are present in 
the walls, with the muscular coat showing the poorest 
development. Congenital weakness at this site, local- 
ized esophagitis, and neuromuscular dysfunction have 
all been mentioned as possible causes. Symptoms vary 
in their severity and include dysphagia, regurgitation, 
epigastric pain, vomiting, a feeling of abdominal full- 
ness, belching, cardiac distress, and cough. Roent- 
genographic studies and esophagoscopy establish the 
diagnosis. Complications are ulceration of the wall 
and perforation. 

Except for small accidentally discovered lesions, 
surgical resection is the treatment of choice for epi- 
phrenic diverticula. 

Six roentgenograms; 2 tables. 

RENE Fortier, M.D. 
St. Paul, Minn. 


2. 
Lancet 


The Oesophageal Lesion in Scleroderma. 
Dornhorst, J. W. Pierce, and I. W. Whimster. 
1: 698-699, April 3, 1954. 

Six consecutive patients with scleroderma were 
examined roentgenologically and the esophageal con- 
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tractions were recorded as described by Dornhorst et ai. 
(Lancet 1: 695, 1954), by a method involving radio- 
graphy and intra-esophageal pressure measurements. 
None of the patients complained of dysphagia. All 
6 patients had a definite abnormality of esophageal 
function; 5 showed the same pattern, differing only in 
degree; the sixth had, in addition, a stricture in the re- 
gion of the cardia. 

The characteristic defect was failure of the propulsive 
waves to continue normally into the lower half of the 
esophagus. The upper half contracted with normal 
vigor, though usually for less than the normal time, and 
often with spontaneous iteration, but the contraction 
either failed entirely to propagate or became very 
feeble and incoordinate. The weakness of the lower 
esophagus was demonstrable radiographically when the 
patient was observed swallowing in the supine, slightly 
head-down position; the bolus was carried briskly to 
about the position of the tracheal bifurcation, where its 
progress ceased. A further mouthful might push it on 
a little, but it would not enter the stomach until the 
patient stood up. 

The microscopic appearance, roentgen findings, and 
pressure measurements all point to simple muscle weak- 
ness and wasting in the lower half of the esophagus as 
the essential lesion. No doubt esophagitis, with reflux, 
stricture, etc., occurs as a complication in some patients 

Two figures. 


Photofluorography in Radiographic Examination of 
Digestive Tract, Principally the Oral Portion. Franti- 
Sek Bilek and Vaclav Svab. Acta radiol. & cancerol. 
bohemoslov. 7 : 323-332, November 1953. (In Czecho- 
slovakian ) 

In the X-Ray Department of the Prague Public 
Health Center, photofluorography was employed in a 
gastrointestinal survey of 56 ambulant patients. As 
a rule, ten photofluorograms were taken after oral 
barium ingestion: one of the lungs, three of the 
esophagus, four of the stomach (in different projections 
and different stages of barium filling), one four hours 
after barium ingestion, and one after twenty-four hours. 

The method is recommended where a large number 
of patients need preliminary screening but as yet it can- 
not take the place of standard fluoroscopic or radio- 
graphic procedures. Electronic intensification of the 
fluoroscopic image and perfection of mirror optics are 
expected to enhance the applicability and value of 
gastoenterologic photofluorography, especially in on- 
cologic surveys in large industrial plants and large 
population districts. 

Twelve roentgenograms. Ernst A. Scumipt, M.D 

Denver, Colo. 


A Roentgen Study of the Gastrointestinal Tract in 
Proven Cases of Sarcoidosis with a Review of the 
Literature. Stanley H. Lorber, Harry Shay, and 
Henry Woloshin. Gastroenterology 26: 451-461, 
March 1954. 

The authors report their findings with reference to 
gastrointestinal tract invasion in 21 cases of proved 
sarcoidosis. All patients were given a barium meal 
and examined fluoroscopically. Conventional films 
were taken of the esophagus, stomach, and small intes- 
tine, usually at thirty-minute intervals to demonstrate 
the progress of the meal, with particular attention to 
the terminal ileum. In 17 of these cases a small bowel 
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enema study was done, by a modification of the technic 
described by Gershon-Cohen and Shay (Am. J. Roent- 
genol. 42: 456, 1939). 

In none of the 21 cases so studied was there any 
roentgen evidence of granulomatous lesions of the in- 
testinal tract, although 17 of the patients had wide- 
spread disease. 

The authors have thoroughly reviewed the literature 
and point out that many localized lesions associated 
with chronic inflammatory disease of the gastrointes- 
tinal tract (peptic ulcer, pyloric obstruction, regional 
enteritis and Whipple’s disease) and their draining 
lymph nodes may show a histologic picture with charac- 
teristics of the sarcoid tubercle. Even in widely dis- 
seminated sarcoidosis involvement of the gastrointes- 
tinal tract is rare. 

Eight roentgenograms; 4 tables. 

ROBERT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Carcinoma of the Proximal Third of the Stomach. 
A Critical Study of Roentgenographic Observations in 
Sixty-two Cases. Nathaniel Finby and Mark Eisen- 
bud. J.A.M.A. 154: 1155-1160, April 3, 1954. 

A compilation was made of reports rendered on gas- 
trointestinal roentgen studies performed at the New 
York Hospital from 1947 to 1952 on patients subse- 
quently proved to have gastric carcinoma, and the ac- 
curacy of diagnosis was compared for lesions of the 
proximal third of the stomach and those involving the 
distal two-thirds. Of the 269 carcinomas, 62 were in 
the proximal group. 

Analysis of inaccuracies in roentgen diagnosis showed 
the accuracy to be greater for lesions in the distal two- 
thirds than in the proximal third. Missed lesions were 
later demonstrated surgically in 13 per cent of cases 
where the proximal third was involved but in only 2 per 
cent of cases where the lesion was in the distal two- 
thirds. It is not established whether hiatus hernia or 
cascade configuration of the stomach increases the inci- 
dence of carcinoma. It is clear, however, that the pres- 
ence of one of these conditions may obscure a malig- 
nant lesion in the proximal third of the stomach, mak- 
ing x-ray diagnosis exceedingly difficult. 

The gastrophrenic interval is given as the distance 
between the upper margin of the barium or air column 
and the left leaf of the diaphragm. About 1.5 cm. is 
taken as the limit of normal for this measurement. In 
every case in which the interval was increased, in the 
269 proved cases of carcinoma reviewed by the authors, 
a tumor was found in the fundic region of the stomach. 
Multiple x-ray studies or re-examinations are indicated 
when gastric carcinoma is strongly suspected but is not 
seen on the initial study. 

Three roentgenograms; 1 drawing; 5 tables. 

DONALD DEF. BAvEr, M.D. 
Coos Bay, Ore. 


Leiomyomas of the Stomach and Duodenum. Ralph 
D. Cressman. Gastroenterology 26: 239-250, Feb- 
ruary 1954. 

Clinically significant benign tumors of the stomach 
and duodenum are rare. The ratio of benign to malig- 
nant tumors of the stomach found at operation is said 
to be 1 to 166 (Kiefer: S. Clin. North America 21: 
711, 1941). Forty per cent of the benign tumors are of 
smooth-muscle origin. The remainder are adenoma- 
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tous polyps, tumors of nerve tissue origin, and aberrant 
pancreatic tissue. 

Smooth-muscle tumors of the stomach occur at any 
age. They vary from a few millimeters in diameter to 
masses filling the abdomen. Leiomyomas are usually 
sharply circumscribed, rubbery hard, and lobulated. 
Over half are intraluminal, covered by mucosa, which 
is often ulcerated. Symptoms depend upon the size, 
location, and presence or absence of ulceration. Sud- 
den severe hemorrhage, dyspepsia, or signs of obstruc- 
tion may occur. X-ray examination shows a smooth 
rounded intraluminal defect, with obliteration of over- 
lying mucosal folds. There may be a central ulcer 
The treatment of choice is surgical excision. 

Leiomyomas are much less common in the duodenum 
than in the stomach. They simulate an ulcer with 
hemorrhage. Obstruction is rare. 

Five illustrative cases are presented. 

Ten roentgenograms; 4 photographs; 3 photomicro 
graphs. GeorGE A. SHIPMAN, M.D. 

New Orleans, La 


Lesions in and about the Second Portion of the 
Duodenum. Ira H. Lockwood, Arthur B. Smith, and 
Lester D. Shook. Am. J. Roentgenol. 71: 573-579, 
April 1954. 

The second portion of the duodenum lies retroperi- 
toneally in a fixed relation to many important anatomical 
structures. Because of this it may reveal important in- 
formation in the study of obscure lesions of the upper 
abdomen. 

The most important projection for demonstrating 
the duodenum is the lateral; in this view it is presented 
in its true perspective, describing a loop within which 
the head of the pancreas is enclosed. Among other im- 
portant structures which lie in close proximity to the 
duodenum are the gallbladder and biliary ducts and 
the right kidney. Any abnormality of these structures 
will be reflected in deformity of the duodenal loop. 

Among the important intrinsic lesions of the duo- 
denum are: diverticula, duodenitis, post-bulbar ulcer, 
benign and malignant tumors, and traumatic rupture 
Extrinsic lesions which may produce deformity or dis- 
placement of the duodenal loop are: acute pancreatitis, 
annular pancreas, enterogenous and duplication cysts, 
congenital bands and rotational abnormalities, car- 
cinoma of the pancreas or biliary tree including the 
ampulla of Vater, enlarged periduodenal lymph nodes, 
and lesions of the right kidney. 

The authors stress the uselessness of trying to make a 
diagnosis of the origin of a tumor in this region. If the 
radiologist can identify the presence of a tumor here and 
localize it, nothing more can be expected of him 

Eight roentgenograms. Joun Otson, M.D 

Indiana University 


Post-Bulbar Duodenal Ulcer with Particular Refer- 
ence to Its Hemorrhagic Tendency. Jerome M. Swarts 
and Marion L. Rice, Jr. Gastroenterology 26: 251 
259, February 1954. 

A review of the literature on post-bulbar ulcer re- 
vealed a necropsy incidence of 9.6 per cent. Ball, 
Segal, and Golden estimated the radiographic incidence 
as 1 to 5 (Am. J. Roentgenol. 59: 90, 1948. Abst. in 
Radiology 51: 752, 1948). Only 112 clinical cases 
could be found in the literature from 1910 through 
1951. In 63 of these cases reference to the presence or 
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absence of hemorrhage was made. Fifty-seven per 
cent of this number showed gross bleeding. Roent- 
genographic evidence of post-bulbar ulcer was present 
in 91 per cent of patients examined. 

The authors report 18 additional cases, all in males. 
Symptomatically, the lesions were indistinguishable 
from ulcer in the duodenal bulb. Gross hemorrhage 
occurred in 13 cases, or 72 percent. Roentgenographic 
signs of post-bulbar ulceration were present in 17 cases. 
One patient was not examined roentgenographically. 
In 11 cases a crater was demonstrated. In 6 cases 
there was a defect in the second portion of the duo- 
denum. No ulcers of the third or fourth portions were 
found. Eleven patients were treated surgically, but in 
only 3 cases could the ulcer-bearing area be removed. 

With the addition of the authors’ cases, the incidence 
of gross bleeding in post-bulbar ulcer is 60 per cent, as 
compared to a reported incidence of 23.7 per cent in gas- 
tric ulcer and 19.1 per cent in duodenal ulcer. On the 
basis of these figures, it is concluded that post-bulbar 
ulcer requires surgical treatment more often than duo- 
denal ulcer in general. The authors believe that post- 
bulbar ulcer occurs more frequently than it is diagnosed. 

Twelve roentgenograms; 3 tables. 

GeorGE A. SHIPMAN, M.D. 
New Orleans, La. 


Duodenal Diverticula: Radiologic Evaluation. R. 
P. O'Bannon and Otto H. Grunow. Texas State J 
Med. 50: 81-87, February 1954. 

True diverticula include all layers of the gut, while 
false diverticula include only the mucosal layers pro- 
truding through the outer musculature. The diver- 
ticula most commonly encountered are probably of the 
false variety and could more correctly be called mucosal 
herniations. Radiographically, it is difficult to dif- 
ferentiate between the two types 

Although duodenal diverticula are frequently seen 
and studied, their origin is still a matter of conjecture. 
Some of the theories advanced postulate an area of 
lowered resistance in the wall where the vessels pene- 
trate. Others believe that there is an association with 
intraduodenal arteriosclerotic vessels or with old in- 
flammatory changes. 

The reported incidence of duodenal diverticula varies 
widely. An incidence of 16 to 22 per cent is recorded 
from examination of cadavers in the dissecting room. 
Radiologists place the figure at 0.16 to 5.19 per cent. 
In the authors’ series of 400 routine examinations of the 
upper gastrointestinal tract the incidence was 5.5 per 
cent. Most of these diverticula were found in the 
second portion of the duodenum. 

In most instances, diverticula are an incidental find- 
ing. Occasionally there is a secondary diverticulitis, 
or they may rarely be the site of hemorrhage or cause 
difficulty by pressure on adjacent structures. 

Eleven roentgenograms; 1 diagram; 2 tables. 

DEAN W. GEHEBER, M.D. 
Baton Rouge, La. 


Roentgenologic Appearance of the Small Intestine in 
Sprue. Long-Term Studies with Special Reference to 
Differential Diagnosis. David Aldersberg, Richard H. 


Marshak, Henry Colcher, Stanley R. Drachman, A. I. 
Friedman, and Chun-I Wang. 
548-578, April 1954. 

Forty patients with sprue were studied clinically and 
roentgenologically over a period of one to seventeen 


Gastroenterology 26: 
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years. The chief symptoms and signs included stea 
torrhea, weight loss, anemia, oral lesions, hypocalcemia, 
hypoproteinemia, flat vitamin A and glucose tolerance 
curves, and normal pancreatic enzyme studies. 

Three patients revealed a normal small bowel pattern 
The remainder exhibited two distinctive patterns. The 
first and most characteristic, observed in 70 per cent 
of the series, consisted of dilatation, most prominent in 
the mid and distal jejunum; segmentation, demon- 
strable as large barium-filled loops of ileum best vis- 
ualized during the evacuation of the barium meal: 
thickening of the mucosal folds and hypersecretion. 
While each of these features may occur in a wide variety 
of disorders, their combination, localization, and inten- 
sity are characteristic of sprue. In the second pattern, 
segmentation is marked, early and persistent, and pres- 
ent throughout the small bowel; secretions are pro- 
nounced and dilatation is slight to moderate. This 
latter pattern occurred in only 10 per cent of the pa- 
tients in this series. It is also observed, on occasion, 
in those conditions and diseases that simulate sprue, 
namely, nephrosis, hyperthyroidism, cirrhosis, pan 
creatic steatorrhea, pellagra, and other deficiency 
states, and is therefore referred to as the sprue-like 
pattern. Differential diagnosis must also take into 
consideration organic diseases of the small bowel, in 
cluding lymphosarcoma, ileojejunitis, tuberculosis, 
amyloidosis, and scleroderma. 

Roentgen evidence of improvement in the sprue pat- 
tern was significant in 2 patients following steroid 
therapy and in 4 patients treated for many years with 
anti-anemic therapy. Nevertheless, in most patients 
there exists a marked discrepancy between the degree 
of clinical improvement and the roentgen changes re- 
flecting that improvement. 

The ‘“‘sprue pattern” is sufficiently distinctive roent- 
genologically to separate it from the heterogeneous 
group of conditions heretofore labeled with a roentgen 
diagnosis of “‘irritation pattern,” ‘‘enteropathy in defi- 
ciency states,’ “deficiency pattern,’’ or “disordered 
motor function.” 

Twenty-two roentgenograms; 6 tables. 

DANIEL WILNER, M.D. 
Atlantic City, N. J 


Intestinal Tuberculosis: An Analysis of 346 Cases 
Diagnosed by Routine Intestinal Radiography on 5,529 
Admissions for Pulmonary Tuberculosis, 1924-49. 
Roger S. Mitchell and Leonard J. Bristol. Am. J. M. 
Sc. 227: 241-249, March 1954. 

Tuberculosis of the intestinal tract is not now the 
serious problem that it was when the study reported 
here was begun, in 1924. It is less commonly seen and, 
when it does occur, responds satisfactorily to the chemo- 
therapeutic agents. 

The non-respiratory symptomatology of the authors’ 
346 cases was of little diagnostic value. Thirty-five 
patients had only respiratory symptoms. The inci- 
dence of intestinal tuberculosis varied with the extent 
of the pulmonary disease. The intestine was involved 
in 24.7 per cent of far advauced cases, in 4.5 per cent of 
the moderately advanced, and in 1 per cent of the 
minimal. The authors confirmed the previous obser- 
vations that intestinal tuberculosis was much more fre- 
quent in the presence of cavity formation and positive 
sputum. There were, however, 22 patients in the series 
who had persistently negative sputum and in whom 
cavitation was never detected. 
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The course of the intestinal disease as measured by 
serial barium motor meals showed complete clearing of 
the process in 20.8 per cent and improvement in 26.9 
percent. Only 1.7 per cent of the patients were noted 
as becoming worse, but 142 (41 per cent) were not re- 
examined. 

The cumulative tuberculosis mortality at twenty 
years was 40 per cent and the proportion of patients 
well and able to work 38 per cent. 

Three charts; 7 tables. 

DEAN W. GEHEBER, M.D. 
Baton Rouge, La. 


Spasm in the Small Intestines. A.Galambos. Am. 
J. Digest. Dis. 21: 97-99, April 1954. 

This is a report of a bizarre small-bowel pattern seen 
in a highly emotional young woman during a period of 
acute distress. Small intestinal segments appeared in 
a most unusual if not grotesque pattern. Some of the 
loops exhibited maximal contractions, of thread-like 
appearance, although not as sharp and smooth as in 
colospasm. Another coil, intercalated between the 
spastically contracted segments, looked distended, in 
the shape of a pseudodiverticular sacculation. This 
pattern persisted for a while and was reproduced on a 
series of successive films. With a more relaxed emo- 
tional state, the small intestinal pattern returned to 
normal. 

The author comments at some length on spasm in the 
gastrointestinal tract as a functional derangement and 
the rarity with which this has been previously noted in 
the small bowel. The importance of recognizing pure 
disorders of function as opposed to those associated 
with changes in morphology is stressed. 

Three roentgenograms. R. F. Lewis, M.D. 

Cleveland Clinic 


Regional Enteritis. Ward N. Van Patter, J. Arnold 
Bargen, Malcolm B. Dockerty, William H. Feldman, 
Charles W. Mayo, and John M. Waugh. Gastro- 
enterology 26: 347-450, March 1954. ; 

This long paper, based on a series of 600 cases, is 
concerned with many phases of regional enteritis and 
cannot be fully abstracted. The authors themselves 
state that no attempt is made to cover the radiologic 
findings, though certain clinical and pathologic aspects 
of the disease are discussed in relation to the roentgen 
diagnosis. 

In all cases in which regional enteritis is suspected, a 
radiologic study of the colon with a barium enema is 
advisable before a similar examination of the small 
bowel with a barium meal, as the danger of making a 
partial obstruction complete is thus avoided. Further- 
more, several feet of the distal small bowel can be 
visualized on examination of the colon. In the authors’ 
series the barium enema was sufficient for a diagnosis 
in more than 75 per cent of the cases. 

For the diagnosis of regional enteritis the radiologist 
depends on changes in the mucosa, stiffening of the 
wall of the bowel, and narrowing of its lumen. The 
irreguiar tortuous appearance upon barium filling 
constitutes the so-called “string sign.’ Areas of in- 
volvement may alternate with dilated normal areas 
(“skip areas’). 

The lymphoid hyperplasia and lymphocytic infiltra- 
tion in the lesions of regional enteritis suggested the 
possibility that roentgen therapy might lessen the lym- 





phatic and intestinal obstruction by destroying the 
lymphocytes. This form of treatment was employed 
in 55 cases included in this study. The condition of 
most patients appeared to be clinically improved; the 
condition of a few was made worse temporarily, with 
increase in diarrhea and general malaise, and a few 
later exhibited symptoms of increased intestinal ob- 
struction. Clinical evaluation of the results is ren- 
dered difficult by the fact that roentgen therapy was 
generally accompanied by other non-surgical treat- 
ment. In general, histopathologic study of resected 
specimens did not substantiate the clinical impression 
of benefit. 

Four roentgenograms; 34 photomicrographs; 7 
photographs; 86 tables. 


Primary Jejunal Ulcer: An Unusual Cause for 
Severe Anemia. Michael Muehlbauer, Albert Kramer, 
and Bernard Epstein. Am. J. Digest. Dis. 21: 77-80, 
March 1954. 

The authors report a case of primary ulcer of the 
jejunum which produced anemia and abdominal pain 
for ten years before diagnosis. The patient was a 29- 
year-old man with marked pallor, weakness, and mild 
exertional dyspnea associated with epigastric cramps, 
occasional nausea, and anorexia. Laboratory findings 
indicated only a chronic hypochromic microcytic anemia 
together with occasional occult blood in the stools 
Numerous roentgen examinations had been reported 
negative. It was only during the fifth hospitalization 
that a suspicious area was seen in the jejunum in the 
course of roentgenography of the small bowel. In the 
distal jejunal coils was a constant deformity demon- 
strated on two separate occasions, with moderate dis- 
tention and partial delay in the passage of barium 
through the loop of bowel. At operation two ulcers 
of the jejunum were found, one 2.5 cm. in diameter and 
the other 1.2 cm. in diameter, located near the junction 
of the jejunum with the ileum. Ten inches of jejunum 
were resected and primary anastomosis was performed. 
The patient made an uneventful recovery. The hemo- 
globin was subsequently maintained at about 100 per 
cent and the stool remained free of occult blood. 
Gastrointestinal series and small bowel study six weeks 
after operation demonstrated a normal functioning 
gastrointestinal tract 

Three roentgenograms; 1 photograph; 1 photomicro- 
graph. Joun J. Craven, M.D. 

Cleveland Clinic 


Congenital Microcolon. Jules Lavoie. Canad. M. 
A. J. 70: 187-189, February 1954. 

The author gives the incidence of congenital micro- 
colon as 1 in 500,000 postmortem examinations, or less 
He reports a case in a two-day-old infant whose entire 
colon above the rectum was only half an inch in di- 
ameter. There was malrotation of the gut, areas of 
atresia were present in the small bowel, and the bladder 
was tremendously enlarged, apparently due to congeni- 
tal vesical sphincteric stenosis. The child died two 
days following operation. Histologically the intestinal 
tract was normal. It is suggested that a defect of the 
neuromuscular mechanism concerned in micturition 
and bowel function was responsible for the anomalies. 

One roentgenogram; 1 drawing. 

Warren A. Narts, M.D. 
Jefferson Hospital, Philadelphia 
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The Association of Familial Polyposis of the Colon 
with Multiple Sebaceous Cysts. Michael C. Oldfield. 
Brit. J. Surg. 41: 534-541, March 1954. 

Three cases of polyposis of the colon associated with 
multiple sebaceous cysts, in two brothers and a sister, 
are presented. The father of the patients had multiple 
sebaceous cysts of the face and scalp, and his mother was 
said to have had numerous swellings on her body. Two 
of the patients died from cancer of the colon. The other 
was treated by total colectomy with ileostomy but, 
though the bowel contained numerous polyps, there 
was no evidence of cancerous change. 

Polyposis of the stomach and small intestine has been 
reported in association with peculiar melanin pigmented 
spots around the lips, buccal mucosa, fingers, and other 
parts of the body, but concomitant familial polyposis 
and multiple sebaceous cysts do not seem to have been 
previously described. The multiple sebaceous cysts 
seem to be inherited as a mendelian dominant. 

Total colectomy is considered the most reliable 
method of preventing cancer in a patient with polyposis. 

One roentgenogram; 14 photographs; 1 photomicro- 
graph; 1 chart. SHozo Isa, M.D. 

Huntington Park, Calif. 


New Method for Determination of Gallbladder Func- 
tion. Lloyd A. Stirrett and Eric T. Yuhl. Arch. 
Surg. 68: 417-421, April 1954. 

The intravenous injection of radioactive diiodo- 
fluorescein constitutes a new method for determination 
of gallbladder function. (For a preliminary report on 
the procedure, see Yuhl, Stirrett ef al.: Surgery 34: 
724, 1953. Abst. in Radiology 63: 294, 1954.) A dose 
of 5 microcuries per kilogram of body weight is in- 
jected and thirty minutes later a scintigram is obtained 
over the right upper abdominal quadrant with a scinti- 
scanner. The method is rapid, non-toxic, and accu- 
rate. It may be used in conditions contraindicating 
oral cholecystography. 

This report presents the results of the method in 102 
cases of acute or chronic disease of the gallbladder, pan- 
creas, or liver. There was close correlation between 
the scintigram, oral cholecystogram, and surgical find- 
ings. Failure to diagnose the presence of stones was 
not thought to be a serious defect in the procedure. 
One case illustrates its use in differentiation between 
acute cholecystitis and myocardial infarction. 

[This series is also reported in West. J. Surg. 62: 
490,1954. | 

One photograph; 2 scintigrams. 

E. E. TENNANT, M.D. 
Denver, Colo. 


Experiences with Telepaque, a New Cholecysto- 
graphic Medium. Lars Renck. Acta radiol. 41: 336- 
342, April 1954. 

A comparative study of Bilitrast (Priodax) and Tele- 
paque for cholecystography was made in a series of 130 
unselected patients: 66 were given Bilitrast and 64 
Telepaque. Evaluation of the contrast filling of the 
gallbladder was as shown in the accompanying table. 
There was no significant difference in side effects. 

It was found that by using a higher kilovoltage or by 
repeating the examination with a smaller dose, the risk 
of radiopaque concretions being hidden in the increased 
density of the contrast medium could be avoided. 

Emptying of the gallbladder after a fat meal was 
studied in all the cases of the Telepaque series and in 
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EVALUATION OF GALLBLADDER FILLING (PER CENT) 





Excel- Unsatis- No 
lent Ordinary factory Filling 
Telepaque 74 11 8 7 
Bilitrast 35 42 9 14 


14 patients receiving Bilitrast. The percentage of 
biliary duct filling was notably higher with Telepaque. 
In view of these observations, the author concludes 
that the introduction of Telepaque represents valuable 
progress in cholecystography. The possibility of 


FILLING OF BitrarRy Ducts 





Cystic Duct Bile Duct Hepatic Duct 


Good Poor Good Poor Good Poor 
Telepaque 56% 13% 25% 14% 2% 6% 
Bilitrast 9% 10% 1 case 2 cases None None 


studying the biliary ducts ina relatively high number of 
cases following the administration of a fat meal is of 
importance both from a clinical and an anatomic point 
of view, especially when surgery is indicated. 
Nine roentgenograms. 
Tuomas E. Papcett, M.D. 
University of Louisville 


Operating-Room Cholangiography: Errors in Tech- 
nique and Interpretation. Thomas C. Douglass, R. 
Burns Lewis, and W. Harrison Mehn. Arch. Surg 
68 : 422-429, April 1954. 

Of 108 operative cholangiograms obtained by the 
authors, 37 were imperfect in some respect, but in only 
3 cases are stones known to have been overlooked. In 
an attempt to improve results from the procedure, the 
other errors are analyzed and certain recommendations 
are made. 

Motion, duodenal injection, air in the ducts, and poor 
filling accounted for the majority of technical errors. 
Rapid emptying, a leak about the cannula, mechanical 
failure of the x-ray machine, and interposition of ob- 
jects (grounding plates, instruments) also occurred. It 
was felt that closer teamwork between surgeon, anes- 
thetist, and technician, use of a small polyethylene tube 
marked for depth of insertion, and close attention to 
details could have eliminated many of the errors. Rou- 
tine use of the procedure creates greater efficiency and 
decreases errors of interpretation. The addition of 
procaine to the medium and elimination of preopera- 
tive morphine may prevent interference by sphincteric 
spasm. 

Exploration of the common duct should be followed 
by a repetition of cholangiography before the abdomen 
is closed. 

Thirteen roentgenograms; 2 tables. 

E. E. TENNANT, M.D. 
Denver, Colo. 


Post-Cholecystectomy Oral Cholangiography. Pre- 
liminary Report. J. Russell Twiss, Samuel A. Beran- 
baum, Lee Gillette, and Maxwell H. Poppel. Am. J.M. 
Se. 227: 372-386, April 1954. 

In patients with non-visualization of the gallbladder, 
oral cholangiography affords a means of visualizing the 
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common bile duct, giving evidence that should be useful 
in differentiating between functional disorders and 
organic disease. The procedure is also indicated in 
such conditions as chronic pancreatitis and hypertonic 
biliary dyskinesia, following cholecystectomy. 

Six tablets of one of the 3-molecule iodine prepara- 
tions (such as Telepaque) are taken orally at five- 
minute intervals beginning at 6 P.M., with not more than 
half a glass of water, followed by one teaspoon of 
paregoric. Five hours later, six more tablets are taken 
in a similar manner. The following day at 8 a.m. 
the patient receives one teaspoonful of paregoric with a 
swallow of water. Otherwise no water should be taken 
from the beginning of the test until the end. At 10 
A.M. postero-anterior and oblique films are obtained of 
the right upper quadrant, with the shortest exposure 
time possible (target-film distance 36 inches). If the 
bile ducts are shown on this film, an inhalation of amyl 
nitrite is given with the patient in the recumbent posi- 
tion, and further films are obtained at intervals of 
fifteen to thirty minutes. If there is no emptying of 
the bile ducts, a fat rieal is given and another film 
taken thirty minutes later 

Interpretation of the films is based upon the degree of 
visualization, the diameter of the common bile duct, 
and the response to amyl nitrite or the fatty meal or 
both. The degree of visualization of films is recorded as 
none, faint, fair, or good. The uppermost limit of the 
average common bile duct shadow after cholecystec- 
tomy is about 6mm. Diameters from 7 to 10 mm. are 
considered to represent slight dilatation; from 11 to 20 
mm. moderate dilatation; over 20 mm. marked dilata- 
tion. Lack of response to amy] nitrite or the fat meal is 
presumptive evidence of organic obstruction of the 
common bile duct. 

The authors have used this technic in 31 post-chole- 
cystectomy patients. Visualization of the bile ducts 
was obtained in 22. The cases are briefly reported. 

Ten roentgenograms. DONALD peF. BAvER, M.D. 

Coos Bay, Ore. 


Intravenous Cholecystography and Cholangiography : 
Report of Preliminary Observations. J. Edward Berk, 
Robert E. Karnofsky, Harry Shay, and Herbert M. 
Stauffer. Am. J. M. Sc. 227: 361-371, April 1954. 

An iodine compound designated Be-426 (Cholografin 
of Squibb and Biligrafin of Schering), which permits 
cholecystography and cholangiography within three 
hours of intravenous injection was made available to 
investigators and was used by them in 30 cases. When 
liver function is good, 90 per cent of the drug is excreted 
by the liver cells and only 10 per cent by the kidneys. 
In the presence of poor liver function, a larger percent- 
age is excreted by the kidneys. The concentration of 
the drug in the bile is sufficient to produce opacification 
of the bile ducts and gallbladder without additional 
concentration of the substance by the gallbladder. 
Therefore opacification of the gallbladder occurs even 
when its function is impaired and its ability to concen- 
trate the medium has been lost. Intravenous chole- 
cystography does not therefore constitute a test of gall- 
bladder function. 

Visualization of the bile ducts may be obtained as 
early as ten minutes after intravenous injection of the 
medium. Even in patients in whom cholecystectomy 
has been performed, the common duct and portions of 
the other major extrahepatic biliary ducts may be dem- 
onstrated with a high degree of regularity. Visuali- 





zation of the gallbladder is of a quality comparable to 
that obtained with the newer orally administered media. 
Radiolucent calculi are clearly shown. 

Unfortunately demonstration of the terminal portion 
of the common duct, so often an area of crucial impor- 
tance from the standpoint of lodgment of calculi and 
disorders affecting the duct, is poor. Nor is the com- 
pound to be relied upon for duct visualization in patients 
with impairment of hepatic function. 

The same contraindications and reactions are to be 
expected as with other intravenously administered 
iodine compounds, but no serious reactions were ob- 
served by the authors. 

[Following the publication of this paper an account of 
the new medium appeared in Rapro.Locy (Orloff et al.: 
Radiology 62: 808, June 1954) as did abstracts of 
earlier German contributions (Ibid., pp. 903-905.) 
Ed.| 

Six roentgenograms. DONALD DEF. Bauer, M.D. 

Coos Bay, Ore 


Peritoneoscopic Cholangiography with Manometric 
Control. M. Royer, L. O. Colombato, and P. A. 
Mazure. Gastroenterology 26: 626-639, April 1954. 

In patients with biliary tract disease, examination 
cannot be considered complete unless a study of biliary 
tract function is performed. This should include data 
on gallbladder tone and evacuation, tone of the cystic 
duct and of the sphincter of Oddi, and intracholedochal 
pressure. Functional disturbances may exist with or 
without organic lesions. 

It would seem desirable, especially for diagnostic 
purposes, to be able to determine these factors before 
operation. With the help of cholangiography by peri- 
toneoscopy, the authors have been able to diagnose 
hypertonicity of the sphincter of Oddi. 

The gallbladder is punctured with a l-mm. needle 
under peritoneoscopic guidance. The bile is aspirated 
and the gallbladder is washed out with saline. The 
small needle is then replaced by a larger one, which is 
connected to a recording kymograph. The contrast 
medium is injected under fluoroscopic control, making 
sure that the pressure in the manometer is no higher 
than 25-30 cm. of water. When the gallbladder is 
sufficiently distended, the cystic duct is closely watched 
to note the moment when the liquid passes out of the 
duct. At that moment the pressure is determined. 
The same care is taken when the opaque substance 
reaches the duodenum. Beside the pressure of the cys- 
tic duct and the pressure of the sphincter of Oddi, two 
other measurements are of importance: (a) residual 
pressure, (6) perfusion time. 

The pressure needed to overcome the cystic duct re- 
sistance was found to be high (25-35 cm.). It seemed 
to depend on the twisting or coiling of the duct. The 
residual pressure, which showed quite clearly the tone 
of Oddi's sphincter, did not always parallel the perfusion 
time. 

Seven roentgenograms; 1 photograph. 

DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Intrahepatic Lithiasis with Multiple Locations. A. 
Galambos. Am. J. Digest. Dis. 21: 95-97, April 1954. 

A case of intrahepatic lithiasis occurring in multiple 
foci is presented. The author has previously reported 
cases of hepatic lithiasis but the stones, though multi- 
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ple, were all localized to one area (Am. J. Roentgenol. 
36: 197, 1936). A distinction is made between ‘‘intra- 
hepatic lithiasis’ and ‘‘intrahepatic stones.”’ ‘‘Intra- 
hepatic stones’ are liver stones secondary to primary 
stones in the gallbladder. In “intrahepatic lithiasis” the 
stones are formed in the liver, but stones are also pres- 
ent in the gallbladder or extrahepatic ducts, usually of 
a different character and chemical make-up. In “true 
intrahepatic lithiasis," the stones are formed and exist 
only in the liver, while the other biliary structures are 
free from concretions. 

According to the author, the necropsy incidence of 
intrahepatic lithiasis is estimated at 1 in 25,000 cases. 
No symptoms could be attributed to the stones in his 
case. They were discovered roentgenologically during 
a routine diagnostic work-up. 

Three roentgenograms. R. F. Lewis, M.D. 

Cleveland Clinic 


THE MUSCULOSKELETAL SYSTEM 


Solitary Unicameral Bone Cyst. George J. Garceau 
and Charles F. Gregory. J. Bone & Joint Surg. 
36-A : 267-280, April 1954. 

Unicameral bone cyst has been separated as a distinct 
entity from the various cystic conditions of bone. This 
report is based on material obtained from a clinical 
study of 27 cases and a review of the literature. 

Solitary bone cyst is most frequently seen in the first 
two decades of life, having its highest incidence between 
the ages of nine and fourteen. It occurs in males ap- 
proximately twice as often as in females. About 75 
per cent of the cysts are found in the humerus or in the 
femur, where they are most likely to occur in the proxi- 
mal portion of the bone. The proximal and distal ends 
of the tibia show equal involvement. In the calcaneus, 
the cyst usually develops in the anterolateral and su- 
perior portion. 

The distribution of the lesions and their occurrence 
during the period of growth suggest a relationship with 
factors concerned with bone growth and remodeling. 
Since the basic pathologic process is one of bone resorp- 
tion, it appears most likely that the cysts result from 
the remodeling process going out of control. 

An uncomplicated bone cyst usually causes no symp- 
toms or only a mild intermittent aching. Fracture 
through the cyst may be the first indication of trouble. 
Roentgenologic features are: destruction of medullary 
bone; destruction of bone on the inner side of the cor- 
tex; subperiosteal new bone formation causing the 
appearance of expansion; an expansile defect in the 
metaphysis; trabeculated lines in the cyst wall, caus- 
ing the appearance of multiloculation. In old cysts, a 
thin dense wall may separate the cyst from the medu!l- 
lary cavity of the bone. 

The cyst is frequently in direct contact with the 
epiphyseal plate. This has been considered to indicate 
a state of activity or ‘‘active’’ phase, when the cyst is 
actively enlarging. The “‘latent’’ or quiescent phase is 
said to be present when an interval of normal bone 
is found between the epiphyseal plate and the cyst. 
During this phase, serial films show the cyst to migrate 
further from the epiphyseal line with bone growth. 

When a bone cyst is surgically exposed, an area of 
fusiform expansion in the bone is found. The cortex is 
thin and appears bluish. The cavity contains a vari- 
able amount of yellowish fluid. There is a connective- 
tissue wall, which may be very thin. 


February 1955 


Conditions to be considered in differential diagnosis 
include fibrous dysplasia, non-osteogenic fibroma, giant 
cell tumor, enchondroma, hyperparathyroidism, neuro 
fibroma, and lipoma. 

The most common complication of bone cyst is frac 
ture. In about 15 per cent of cases in which fracture 
occurs through the cyst, healing and disappearance fol 
low conservative treatment. Active cysts may increase 
in size following fracture. 

Curettage combined with some form of bone grafting 
is the most satisfactory method of treatment. Roent- 
gen therapy usually does not obliterate the cyst and 
has been said to produce malignant change. Recur- 
rence is more common following surgical treatment in 
children under ten years of age than in older patients. 

Thirty-seven roentgenograms; 7 tables. 

RICHARD P. Storrs, M.D. 
Syracuse, N. Y. 


Subperiosteal Giant-Cell Tumor. Ossifying Sub- 
periosteal Hematoma—Aneurysmal Bone Cyst. Paul 
C. Thompson. J. Bone & Joint Surg. 36-A: 281-291, 
April 1954. 

The entity which forms the subject of this paper has 
been described in the literature under many apparently 
unrelated terms. It is a benign bone lesion which 
characteristically occurs as a mass displacing or lying in 
soft tissues with its base attached to the shaft of the 
long bone. Surrounding the mass is a thin shell of cal- 
cified bone enclosing cystic spaces which are filled with 
blood. The spaces are lined by cellular tissue which 
may closely resemble giant-cell tumor. Terms used in 
reporting cases include: atypical giant-cell tumor, be- 
nign bone aneurysm, subperiosteal hematoma, angioma, 
and aneurysmal bone cyst. 

The lesion has usually been considered to have arisen 
from local circulatory disturbances, believed by many 
to have resulted from trauma. 

A study of 9 cases is reported. Eight ot the patients 
were males. The usual symptoms were soreness, dull 
aching pain, swelling, and limitation of motion. When 
vertebrae were involved, there were signs of spinal 
cord or nerve root pressure. In 7 of the cases there 
was no history of trauma. In 1 case the lesion appeared 
to follow an injury. 

The roentgenographic appearance varies during the 
development of the tumor. Very early there is a soft- 
tissue mass without calcification or bone change. In 
the intermediate stage a calcified shell gradually de- 
velops, outlining the periphery of the tumor. Later 
spontaneous healing may occur with ossification of the 
mass. Erosion of the underlying bone cortex fre- 
quently occurs. 

The most common location of these tumors is the 
diaphysis of a long bone. The femur and humerus are 
most often involved. Vertebrae, ribs, clavicle, and 
pelvis have been described as sites of involvement. 

Surgical exploration reveals a thin, ill-defined bony 
shell over the mass, within which there is reddish- 
brown, liver-like, friable material containing gritty 
matter. At the center is a semi-liquid substance re- 
sembling partially organized blood clot. The tumor is 
highly vascular and bleeds profusely but slowly when 
opened. Pulsation has not been reported. 

Microscopic examination of the cystic center of the 
lesion reveals large vascular sinuses filled with blood 
and lined by a cellular layer of spindle and polyhedral 
cells. Between the sinuses and surrounding them are 
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many large multinucleated giant cells. In the periph- 
ery is a fibrous stroma in which osseous metaplasia 
occurs, producing coarse trabeculations and the shell- 
like bone border. 

This tumor probably represents a reparative process 
following some as yet undetermined vascular disturb- 
ance about the periosteum and surrounding tissues. 
It is probable that such a growth might arise from rup- 
ture of a periosteal or nutrient vessel with subsequent 
seepage of blood and tumor formation. While no 
really appropriate term has been given to it, this tumor 
is a definite entity which it is important to recognize 
and diagnose correctly. 

{For another recent paper on this subject, see Dahlin 
et al.: Radiology 64: 56, January 1955.—Ed.] 

Nine roentgenograms; 1 photograph; 8 photomicro- 
graphs; 1 table. RICHARD P. Storrs, M.D. 

Syracuse, N. Y. 


Radiographic Image of the Periosteal Lipoma. 
Maximo F. Couretot. Radiologia (Buenos Aires) 14: 
56-60, 1953. (In Spanish) 

Periosteal lipoma is a benign tumor of fatty tissue 
which is in direct contact with the periosteum. When 
located in the cranium, it must not be confused with 
encephalocele, dermoid cyst, or syphilitic gamma. In 
the vertebral column differentiation must be made from 
branchioma, angioma, meningocele, and superficial 
lipoma, and in the extremities from hygroma, cold ab- 
scess, periosteal sarcoma, and superficial lipoma. 

Roentgenologically periosteal lipoma is demonstrable 
as a radiolucent mass close to a bone, lobulated but 
well demarcated and partitioned by less transparent 
connective-tissue septa. The latter are seen as curvilin- 
ear formations of increased density and are fairly 
characteristic of this type of tumor, even if the radio- 
lucent fat tissue is not clearly apparent. Calcifications 
within the lipoma have also been described 

A case is reported in which the lipoma was found in 
the proximal portion of the left forearm. The patient 
was a fifty-one-year-old female. The roehtgenograms 
revealed an ovoid radiolucent mass close to the peri- 
osteum with fine lobulation and curvilinear septa. The 
diagnosis was verified surgically and histologically. 

Three roentgenograms. ERNEST Krart, M.D. 

Newington, Conn. 


An Unusual Form of Fibrous Dysplasia of Bone. 
Report of Three Cases. David G. Pugh. Am. J. 
Roentgenol. 71: 632-642, April 1954. 

Whereas monostotic dysplasia of bone may be diffi- 
cult to diagnose roentgenologically, polyostotic dys- 
plasia usually presents a somewhat characteristic ap- 
pearance. The lesions are often limited to one side of 
the body, although bilateral involvement is common 
when the disease is extensive. Well circumscribed 
radiolucent areas replace the normal medullary struc- 
ture, subsequent to which there is thinning of the over- 
lying cortex and in many cases moderate or extreme 
expansion of the involved bone. Localized areas of 
osteosclerosis are frequently found in these radiolucent 
lesions 

The author presents 3 cases in which the skeletal 
lesions appear to have developed as a subperiosteal 
process, with secondary involvement of the bone mar- 
Tow and spongiosa. In each instance histopathological 
examination showed fibrous dysplasia. All patients 





had abnormal cutaneous pigmentation and one was 
considered to have Albright’s syndrome. 

Attention is called to the similarity between fibrous 
dysplasia and Ollier’s disease. Both conditions are 
predominantly unilateral and either may cause retarda- 
tion of endochondral bone growth. Since the metaph- 
yses of the bones are affected less in this type of 
fibrous dysplasia than in Ollier’s disease, it is suggested 
that the defect occurs in a later stage of development 
than in the latter disease. 

It is stated that the osteogenic layer of the perios- 
teum of the normal growing bone probably originates 
in cells primarily lying within the epiphyseal cartilage. 
Certain undifferentiated cells of ghe epiphyseal cartilage 
gradually migrate to the periphery, to form eventually 
the osteogenic layer of the periosteum. In like manner 
the author feels that the cartilaginous lesions of Ollier’s 
disease and the fibrous lesions of certain cases of fibrous 
dysplasia progress from the epiphyseal cartilage and 
the metaphysis to lie eventually in a subperiosteal loca- 
tion, along the diaphysis. 

Thirteen roentgenograms; 3 photomicrographs 

CHARLES H. HeL_men, M.D. 
Indiana University 


Acute Osteomyelitis and Suppurative Arthritis of 
Infants. A Short Review with a Description of Five 
Cases. I.S.de Wet. South African M. J. 28: 81-86, 
Jan. 30, 1954. 

Acute osteomyelitis and suppurative arthritis of in- 
fants differ from the usual acute osteomyelitis seen in 
children and adults. In the majority of cases, there is a 
comparatively slight general reaction, the clinical pic- 
ture being that of a transient bacteremia followed by 
local infection of bone. In contrast, in the older chil- 
dren there is a fulminating septicemia, later associated 
with abscesses in the bones and elsewhere. Factors 
suggested to explain these differences are that, in in- 
fants: (a) the bone is more spongy, (6) the cortex is 
thinner, (c) the periosteum is more loosely attached to 
the bone, and (d) a more abundant blood supply is pre- 
sent. At any rate, decompression with formation of an 
abscess occurs early but, despite the mild general reac- 
tion, the local destructive process is severe and pursues 
arapid course. The causative organism may be any of 
the pyogenic groups, but in the great majority of cases is 
a streptococcus or staphylococcus. In less than one-half 
of the cases can a septic focus be found elsewhere 

The clinical picture is generally that of an infant un- 
der three months of age, not appearing to be very ill, 
with involvement of one joint (usually the hip). The 
usual findings are irritability, swelling, and loss of 
function. 

The earliest radiologic sign, apparent five days after 
onset, is usually a soft-tissue shadow in the region of the 
joint, associated with widening of the joint space. Later 
subperiosteal new bone and bone destruction will be 
If untreated, the process will progress and a 
This re- 


evident 
pathological dislocation of the hip may occur 
sults from absorption or sequestration of the head and 
neck of the femur. 

Treatment consists in the use of the antibiotics, im- 
mobilization of the area involved, and surgical drainage 
of any abscesses which may develop 

Five cases are reported. 

Eight roentgenograms; 1 diagram; | photograph 

DEAN W. Geneser, M.D 
Baton Rouge, La. 
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Unusual Radiologic Features of Paget’s Disease. P. 
Wellens and E. Comer. J. belge de radiol. 27: 1-14, 
1954. (In French) 

Paget's disease is one of the most common diseases of 
bone. Although it is often separated into localized and 
generalized forms, a truly generalized formisrare. This 
report stresses three unusual manifestations of the 
disease, viz., osteoporosis circumscripta of the skull, 
ivory vertebra, and the fissural image. 

Osteoporosis circumscripta is seen as an area of radio- 
lucency in the frontoparietal or, more rarely, in the occip- 
ital region of the skull. The involved area is clearly 
demarcated from the surrounding normal area. The 
sutures and vascular grooves retain their normal as- 
pects. Macroscopic examination of the exposed skull 
reveals a red-violet color, due to thinning of both the 
internal and external tables with hyperemia of the mar- 
row. Histologically, the tissue resembles that of ostei- 
tis fibrosa. Since elevation of the serum alkaline phos- 
phatase indicates osteoblastic activity, if this laboratory 
finding is present, there are probably osteosclerotic 
areas elsewhere in the skeleton. Although the phase of 
osteoporosis circumscripta may progress to the osteo- 
sclerotic form of pagetoid change in the skull, only about 
20 per cent of patients actually show the osteoporotic 
phase before the osteosclerotic form is demonstrated. 

Involvement of the spine is common in Paget's dis- 
ease, but the very dense or ivory vertebrae are unusual. 
These may be single or multiple. Osteoblastic metas- 
tases, Albers-Schénberg’s osteopetrosis, Hodgkin's dis- 
ease, fluoride intoxication, and fibrous dysplasia may 
simulate this picture. A solitary ivory vertebra may 
be an osseous anomaly without pathologic significance. 

The fissural image is a rectilinear radiolucent space 
about 10 to 20 mm. long and 1 to 2 mm. wide, occurring 
perpendicular to the convex surface of a pagetoid curva- 
ture of a long bone, such as the tibia or femur. These 
are probably post-traumatic pathologic fractures. 

Four cases are reported. 

Eleven roentgenograms. 

CHARLES M. NICE, JR., M.D. 
University of Minnesota 


Skeletal Deformities in Hyperparathyroidism. Re- 
port of a Case. Carlton R. Souders and J. Lawrence 
Manuell. New England J. Med. 250: 594-597, April 8, 
1954. 

The authors present a case of primary hyperparathy- 
roidism with severe osteitis fibrosa generalisata. An 
unusual finding in this case was clubbing of the fingers. 
The clubbing of hyperparathyroidism, unlike that of 
osteoarthropathy, is characterized, by the resorption of 
the terminal phalanges. The other interesting feature 
of the case was the absence of renal damage, which the 
authors attribute, at least in part, to a low dietary cal- 
cium intake. Albright and Reifenstein state (The 
Parathyroid Glands, Baltimore, Williams & Wilkins, 
1940) that decalcification can be minimized by a high- 
calcium intake but the increased uptake may compro- 
mise the kidneys by producing renal calcinosis. 

After removal of a parathyroid adenoma, there were 
prompt symptomatic recovery, skeletal recalcification, 
and relief of anemia. The deformities of the skeletal 
system, including clubbing of the fingers, persisted as 
permanent sequelae. 

Two roentgenograms; 2 photographs; 1 table. 

R. F. Lewts, M. D. 
Cleveland Clinic 


February 1955 


Hereditary Deforming Chondrodysplasia. Report 
of an Unusual Case. J.D. Palmer and J. W. MacKay. 
Brit. J. Surg. 41: 462-466, March 1954. 

A case of hereditary deforming chondrodysplasia in a 
young male is presented. A brother, father, and uncle 
were similarly affected. 

One of the exostoses arising from the left clavicle 
grew to such an enormous size as to endanger life by 
trachealjobstruction. Removal of the bony tumor was 
successfilly accomplished, although temporarily com- 
plicatedfby postoperative chylous fistula. 

The ciagnosis is usually made by the x-ray demon- 
stration of (1) multiple exostoses of the pedicle or 
broad-b2se type, (2) widening of the metaphyseal ends 
of the leug bones, and (3) deficient growth of the ulna or 
fibula with continued growth of the radius and tibia, 
producing bowing of these latter bones. 

Sevey roentgenograms; 6 photographs. 

| SHozo Isa, M.D. 
Huntington Park, Calif 


Hypercalcemia Secondary to Bone Metastases from 
Carcinoma of the Breast. I. Relationship between 
Serum Calcium and Alkaline Phosphatase Values. 
Solomen I. Griboff, Julian B. Herrmann, Ammiel 
Smelin, and Jacob Moss. J. Clin. Endocrinol. & 
Metab. 14: 378-388, April 1954. 

Thirty-six patients with hypercalcemia secondary to 
breast cancer were studied. Changes in serum calcium 
levels and changes in serum alkaline phosphatase values 
showed an inverse correlation in over 90 per cent of 60 
cases in which such fluctuations occurred, whether 
spontaneous, testosterone-induced, or estrogen-induced. 

Impending hypercalcemia was detected by a pre- 
monitgry fall in the serum alkaline phosphatase con- 
centrafion. 

Thegmetabolic indications of osteolytic or osteoblastic 
activi’ y often differed from the predominant roentgeno- 
graphic evidence, particularly in composite metastatic 
types. It is believed, therefore, that a more definite in- 
dex o° the true metabolic status at any given time may 
be furnished by serial determinations of serum calcium 
and aikaline phosphatase levels in conjunction with the 
roentgenograms. 

Seven charts; 1 table. 

RICHARD E. BUENGER, M.D. 
Chicago, II. 


Spondylosis: The Known and the Unknown. Rus- 
sell Brain. Lancet 1: 687-693, April 3, 1954. 

In this paper on intervertebral disk degeneration, the 
author states the problem as being essentially one of cor- 
relation of the symptoms and signs with the radiological 
appearance of the affected portion of the spine, and of 
both with the pathological changes. He makes a dis- 
tinction between nuclear herniation and annular pro- 
trusion. A nuclear herniation which has occurred 
acutely and which is observed before it has had time to 
harden may be relatively soft; later, calcification and 
ossification, together with the reactive bony changes in 
the adjacent vertebrae, may make it extremely difficult 
to distinguish from an annular protrusion which is the 
result of disk degeneration. 

The greater part of the paper concerns disk protrusion 
and degeneration in the cervical spine. The pathologic 
changes initiated by cervical intervertebral disk de- 
generation and their effects upon the nerve roots and 
radicular nerves are summarized. Briefly they are: 
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(1) Changes in the mobility of the cervical spine, 
most often in the form of limitation of flexion and ex- 
tension at the joints between the vertebrae separated by 
the affected disk, causing abnormal stresses not only 
upon the adjacent intervertebral joints but also upon 
adjacent radicular nerves. Exceptionally, mobility is 
increased, with slipping of one vertebra upon another 
and consequent nerve damage. 

(2) Shortening of the cervical spine and disturbance 
in the relationship between the radicular nerves and 
their corresponding foramina. 

(3) Lipping of adjacent vertebral bodies, with nar- 
rowing of the inner margins of the intervertebral fora- 
mina; osteophytic narrowing posteriorly. 

(4) In cases with disk protrusion, compression of 
the nerve roots in the spinal canal or of the radicular 
nerve within the affected foramen. 

(5) “Root-sleeve’’ fibrosis in response to chronic 
irritation and compression. Tethered to the foramina 
by this fibrosis, the nerve roots and radicular nerves are 
especially susceptible to trauma, to which the initiation 
of symptoms is frequently due. 

in the interpretation of x-ray appearances the follow- 
ing points are made: 

(1) A narrowed intervertebral disk space indicates 
disk degeneration, which may or may not be associated 
with protrusion. 

(2) The absence of posterior osteophytes which are 
radiographically visible does not necessarily mean the 
absence of a disk protrusion. 

(3) A normal intervertebral foramen does not neces- 
sarily mean healthy nerve roots or radicular nerves 

(4) The nerve roots may be compressed in the spinal 
canal by a dorsolateral disk protrusion which does not 
involve the foramen, or they may be the subject of 
root-sleeve fibrosis within a normal foramen. 

(5) A narrowed intervertebral foramen does not 
necessarily mean that the corresponding nerve roots or 
radicular nerves are compressed, since normally the 
nerve takes up only a small proportion of the space in 
the foramen and, if it is centrally situated, may for a 
long time avoid damage or even tolerate a considerable 
degree of compression without giving rise to symptoms. 

(6) Myelography may be valuable for the purpose 
of showing a disk protrusion which is not visible on the 
plain radiograph, or a root-sleeve fibrosis which may be 
demonstrable by obliteration of the root-pouch in the 
myelogram although the intervertebral foramen may 
appear normal on the plain film. 

Following a discussion of some radicular syndromes of 
cervical spondylosis and spondylotic myelopathy, the 
author considers more briefly thoracic and lumbar disk 
protrusions. 

Eight illustrations, including 5 roentgenograms. 

In a letter to the editor in a subsequent issue of the 
Lancet (1: 835, April 17, 1954), Brailsford takes excep- 
tion to some of Brain’s statements on the radiological 
aspects of spondylosis. He questions the importance 
of multiple views, to show the lesser signs of the condi- 
tion, and deprecates Brain’s emphasis on the fact that 
absence of radiographically visible osteophytes does 
not necessarily exclude a disk protrusion. 


Protruded Lumbar Intervertebral Disks in Children. 
J. Hugh Webb, Hendrick J. Svien, and Roger L. J. 
Kennedy. J.A.M.A. 154: 1153-1154, April 3, 1954. 

Protrusion of lumbar intervertebral disks is rarely 
encountered in childhood. An analysis of 6,500 pa- 








tients with protruded disks disclosed only 5 under the 
age of sixteen years. One 12-year-old girl had a mid- 
line protrusion at the 4th lumbar interspace and a lateral 
protrusion at the lumbosacral interspace; 3 children 
had protrusions at the 4th interspace, and 1 had a 
mid-line protrusion at the lumbosacral space. 

The occurrence of low backache with sciatic pain, 
even in a child, should arouse suspicion of protruded 
lumbar intervertebral disk. If other causes of these 
symptoms can be excluded, myelography and removal 
of the lesion should be considered after a thorough trial 
of conservative therapy has failed to provide relief. 
Follow-up examinations in 4 of the 5 children who 
were operated on for protruded disks showed good re- 
sults. 

Two roentgenograms; 1 photograph. 

DONALD DEF. BAvER, M.D. 
Coos Bay, Ore. 


Lumbar Disc Degeneration in the Problem of Lum- 
bago Sciatica. Sten Friberg. Bull. Hosp. Joint Dis. 
15: 1-20, April 1954 

The history and anatomical aspects of the disk prob- 
lem are briefly reviewed as an introduction to a more 
detailed analysis of its present status 

Actual disk degeneration often begins at a very early 
age but does not become symptomatic until well ad- 
vanced. It is present for a long time before there is 
any prolapse of the nucleus pulposus or sufficient in- 
stability to cause pressure on the nerve roots. Later 
still come the changes seen on plain films—localized 
spurring and narrowing of the interspace. The in- 
stability can be demonstrated by lateral lumbar films 
made with the patient bending forward and backward. 

The condition of ‘‘lumbago sciatica’’ seems to have a 
tendency to be self-limited, although relief is long in 
coming. The peak number of cases by age is near forty 
for both sexes, with only a moderate increase in manual 
laborers. The author believes there is some constitu- 
tional or possibly hereditary predisposing factor. 

Conservative treatment is favored, surgery being 
reserved for intractable cases—removal of the disk and 
subsequent fusion if necessary. Among 20,000 cases, 
919 (4.8 per cent) were explored for disk herniation and 
in only 126 was fusion performed. Even this is no 
guarantee of cure. 

Diskography is discussed and the retroperitoneal ap- 
proach to disk surgery is mentioned briefly. The 
author also describes some of his investigations into the 
histology, biochemistry, and mechanics of the disk. 

Nine roentgenograms; 7 photographs; 3 drawings; 
3. tables. Zac F. ENprRess, M.D. 

Pontiac, Mich. 


Uncovertebral Arthrosis. Anibal Toledo Henderson 
and Eduardo Ronban Topaz. Rev. mex. de radiol. 8: 
11-20, January-March 1954. (In Spanish) 

Uncovertebral arthrosis is a degenerative or disko- 
genic arthritis of the cervical spine. The disease is 
confined chiefly to the intervertebral disks. In con- 
tradistinction, lesions of the small articulations are 
called by the authors either spondylarthritis (infectious 
type) or spondylarthrosis (degenerative type). In 
uncovertebral arthrosis the changes consist of flattening 
of the vertebral body, with lipping, spurring, osteophy- 
tosis, subchondral sclerosis, and disk thinning. These 
changes are confined to one or two segments and in the 
majority of cases are unilateral 
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This article deals mainly with the posterolateral spur 
formations which encroach upon the intervertebral 
foramina and especially upon the contiguous nerve 
roots. The changes are best seen on an anteroposterior 
film with a cephalad angulation of the roentgen beam 
between 10 and 15 degrees. The angulation is neces- 
sary to compensate for the normally existing lordotic 
curve of the cervical spine. Lateral and both oblique 
views are necessary for confirmation and additional 
information. 

The authors’ observations are based on a study of 75 
cases of radiculitis with local pain and radiating or re- 
ferred pain in the shoulder or arm. Persons of middle 
age were affected more frequently than others. In 80 
per cent of these cases positive roentgenologic changes 
were observed, 81 per cent of which were predominantly 
diskogenic (uncovertebral ) 

Twenty-three roentgenograms; 7 drawings. 

ERNEST KrarFt, M.D 
Newington, Conn. 


Giant Cell Reparative Granuloma of the Cervical 
Spine. Case Report. Julius S. Neviaser and Sanford 
H. Eisenberg. Bull. Hosp. Joint Dis. 15: 73-78, 
April 1954. 

A boy of 14 years complained of pain, stiffness, and 
local tenderness to the right of the mid-line of the neck 
Pain and stiffness had become progres- 
Roentgeno- 


posteriorly. 
sively worse over a seven-month period. 
grams showed erosion of the spinous process of the 5th 
cervical vertebra. Frozen section biopsy led to a ten- 
tative diagnosis of malignant giant-cell tumor. 

On surgical exploration the tumor was found to be 
mostly extra-osseous, having eroded the 4th as well as 
the 5th spinous process. It was removed, with nearly 
complete relief of symptoms. 

Review of the sections after surgery led to the con- 
clusion that the lesion was benign but not a giant-cell 
tumor. The name given (by Dr. Henry L. Jaffe) was 
“giant-cell reparative granuloma." No mention of 
other cases is made, and no bibliography is included. 

Four roentgenograms; 2 photomicrographs. 

Zac F. ENpDREss, M.D 
Pontiac, Mich. 


Arachnoiditis Following the Use of Iodized Oil. 
Everett F. Hurteau, William C. Baird, and Ernest Sin- 
clair. J. Bone & Joint Surg. 36-A: 393-400, April 
1954. 

In an experimental study, 3 c.c. of Pantopaque was 
injected into the cisterna cerebellomedullaris in 12 
dogs. Following the injection, the heads of the animals 
were held in a dependent position. The dogs were 
sacrificed at intervals of six days to eight weeks. Roent- 
genograms of the skull obtained just before each animal 
was sacrificed showed the opaque medium scattered 
about the basal cisterns. All of the dogs showed a 
meningeal reaction which was progressively more 
marked as the time interval after injection increased. 
In some, after two weeks, there was a severe cellular 
reaction in the meninges about the base of the brain 
similar to that seen in bacterial meningitis, with round- 
cell, polymorphonuclear-cell and macrophage infiltration 
and deposition of fibrin. 

Three cases are reported in which, at surgical ex- 
ploration two to three years after myelography with 
Pantopaque or Lipiodol, rather extensive adhesions 
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were found, associated in 2 instances with cysts con- 
taining oily material. The findings were those of 
severe arachnoiditis. Myelograms on 2 of the patients 
showed marked deformity of the subarachnoid space 
with block. In 1 no deformity was demonstrable. All 
experienced severe pain. 

Whil¢ the rate of absorption of Pantopaque from the 
spinal fanal as observed by serial roentgenograms is 
variable, it has been believed to proceed in a regular 
manner. The authors raise the question whether the 
vehicle may not remain indefinitely, with only the radio 
paque portion disappearing. 

There appears to be considerable variation in sen- 
sitivity to Pantopaque between individual test animals 
and individual human subjects. The appearance of 
arachnoiditis after myelography when no myelographic 
abnormality was found at the time of insertion of the 
opaque medium suggests that the latter may be the 
cause, but pre-existing mild arachnoiditis cannot be 
ruled out with certainty. 

The authors conclude that the clinical and laboratory 
data presented suggest that Pantopaque and other 
iodized oils may contribute to or possibly cause severe 
reaction within the subarachnoid space. The impor- 
tance of complete removal isevident. There is need for 
a more critical evaluation of the properties of Panto- 
paque and other iodized oils. A more conservative 
approach than is often practiced is indicated. 

Eight roentgenograms; 2 photographs; 1 photomi- 
crograph. RICHARD P. Storrs, M.D. 

Syracuse, N. Y. 


Congenital Bowing and Angulation of Long Bones. 
Carol R. Angle. Pediatrics 13: 257-268, March 1954. 

The author has collected from the English literature 
37 cases of congenital angulation and bowing of long 
bones proved roentgenographically. To these a 
case of bilateral femoral angulation is added. The vari- 
ous theories of the pathogenesis of this entity are cor- 
related with certain physical principles and published 
experimental results. 

Clinically, there is characteristically an abnormal 
curvature of the diaphysis with cortical thickening on 
the concave side and a cutaneous dimple overlying the 
curvature. Occasionally, there are associated bony 
anomalies or deformities. In 26 of the 37 collected 
cases there was either anterior or posterior bowing of 
the tibia; in 3 cases the femora alone were involved, and 
in 8 there was multiple involvement. 

The most plausible hypothesis to explain these de- 
formities is a mechanical one. It is stated by the 
author as follows: ‘‘Congenital bowing of the long 
bones is due to the application of a right angular force 
to the shaft of a long bone which has opposing uterine 
forces distributed along its other side. Congenital 
angulation results when the deforming force is more 
narrowly applied.” 

Five illustrations, including 2 roentgenograms. 

RoBERT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Evaluation of the Skeletal Age Method of Estimating 
Children’s Development. II. Variable Errors in the 
Assessment of Roentgenograms. Donald Mainland, 
with the technical assistance of Ruth Bowering Main- 
land. Pediatrics 13: 165-173, February 1954. 

In an earlier paper (Pediatrics 12: 114, 1953. Abst. 
in Radiology 62: 781, 1954), the author questioned the 
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reliability of single estimates of skeletal age based on the 
Todd and Greulich-Pyle Atlases of hand roentgeno- 
grams. He here reports an attempt to assess one ob- 
server's variable error in 1,124 readings of 326 films 
from 233 children aged sixteen months to seventeen 
years. The basis of the study was a series of full-size 
reproductions in Macy's Nutrition and Chemical Growth 
in Childhood and two series of actual films of Canadian 
children. It was hoped to determine whether, in 
estimating the error, allowance should be made for the 
following factors: (1) the Af/as used (Todd or Greu- 
lich-Pyle); (2) age of the child; (3) sex; (4) differences 
between skeletal and chronologic age; (5) differences 
between roentgenograms of different children and (6) of 
the same child; (7) quality of roentgenograms; (8) 
speed of assessment. 

There was no significant difference in variable error 
associated with any of these factors except for a tend- 
ency in the Macy series for the poorest reproductions 
to have a larger variable error than the best reproduc- 
tions. A rapid method of overall appraisal produced no 
significantly different variable error, but is considered 
too coarse for the study of individual children. 

The author points out that an assessor must affix an 
error of +8.3 months to his estimate of a child’s prog- 
ress in skeletal age in order to obtain confidence limits 
with 95 per cent probability with a standard deviation 
of three months. By the same token, if his standard de- 
viation is four months, he must allow +11.1 months. It 
is also noted that any two films that are to be assessed 
for skeletal progress should be read within a few weeks 
of each other. 

For evaluation of the assessment method, many ob- 
servers’ estimates of variable error are needed and an 
appeal is made for data in this respect. 

Ropert H. LEAMING., M.D. 
Memorial Center, N. Y. 


GYNECOLOGY AND OBSTETRICS 


The Asymmetrical Pregnant Uterus. James Baxter. 
J. Obst. & Gynaec. Brit. Emp. 61: 204-205, April 1954. 

Asymmetry of the pregnant uterus is rare but raises 
some diagnostic points which may be important. It 
may occur in the following conditions: (1) pregnancy in 
a fibroid uterus; (2) pregnancy in a maldeveloped 
uterus, such as a bicornuate uterus; (3) angular preg- 
nancy; (4) interstitial pregnancy. Asymmetry may 
also be observed with no apparent reason. To this last 
type the term “‘lop-sided pregnancy” is applied, since 
this does not convey an indication of pathology. 

A case is described in which the radiologist reported 
asymmetry of the upper part of the uterus not occupied 
by fetal parts. At cesarean section, no obvious ex- 
planation for the asymmetry could be found, although 
it had persisted through the entire pregnancy. 

A case of angular pregnancy is illustrated in which 
amniography showed the left cornu to be transformed 
into a bulbous diverticulum containing the placental 
insertion. At delivery the placenta was retained and 
had to be removed manually from a pocket opening off 
the main uterine cavity. Also shown is an example of 
simple asymmetry due to disproportionate stretching of 
a congenitally weak horn. Both these patients bled 
during the last trimester. In both, the presentation was 
breech, and the cervix was not effaced. These two 
variants differ from bicornuate uterus, in which the 
fundus is broad and notched, with flat cornual regions. 





An amniograph of a bicornuate uterus demonstrating 
asymmetry is shown. This was caused by the growing 
fetus expanding into one horn. 
Four roentgenograms. 
MortTIMer R. CamIEL, M.D 
Brooklyn, N. Y 


Advanced Extrauterine Pregnancy. Gordon King 
Am. J. Obst. & Gynec. 67: 712-740, April 1954. 

In a most interesting and thorough manner the author 
reviews the literature from the tenth century to date on 
advanced extrauterine pregnancy and presents 12 
cases from his own obstetrical service. He has found 
the incidence of extrauterine pregnancy to be 1 to 215 
normal pregnancies. Only 3.3 per cent of the extra- 
uterine pregnancies, however, are advanced, or beyond 
twenty-eight weeks. The duration of the advanced 
pregnancies in the author's series ranged from thirty- 
eight weeks to over twenty years. 

The following types of advanced extrauterine preg- 
nancy are recognized: primary ovarian, primary peri- 
toneal (or abdominal), primary tubal, intraligamentous 
(between the folds of the broad ligament), and, the 
most common, secondary abdominal pregnancy follow- 
ing rupture of an ovarian or tubal pregnancy 

Death of the fetus usually takes place at term or 
shortly thereafter, with one of the following conditions 
resulting: maceration, suppuration, mummification, 
and calcification and lithopedion formation. In one 
series 56.6 per cent of 60 infants survived when opera- 
tive delivery was carried out between the thirty-sixth 
and thirty-eighth week. 

Diagnosis depends upon suspecting the condition on 
physical examination, followed by radiological study. 
A plain film may reveal a fetus in an abnormal 
position or attitude, as well as an abnormally thin 
soft-tissue covering in place of the uterine shadow of 
normal thickness. A Spalding's sign is often seen, or 
a ‘“‘ball’’ sign with hyperflexion of the fetal spine and 
compression of the whole fetal skeleton into a rounded 
mass. There may be disintegration of the skeleton 
into an indiscriminate mass piled together, or varying 
degrees of calcification may be seen in the fetal soft 
parts, the placenta, or the membranes. Absolute diag- 
nosis is obtained by demonstrating fetal skeletal parts 
lying outside the normal uterine cavity by hystero- 
salpingography. 

Sixteen illustrations, including 6 roentgenograms; 

Rosert L. Ecan, M.D 
Jefferson Hospital, Philadelphia 


6 tables 


THE GENITOURINARY SYSTEM 


Roentgen Diagnosis of Polycystic Kidneys. Lars 
Billing. Acta radiol. 41: 305-315, April 1954 

The author emphasizes the difficulties which arise in 
differentiating early stages of polycystic disease and 
normal or pathologic variations in the shape and size of 
the kidney and renal pelvis. The frequency and clini- 
cal aspects of polycystic disease are mentioned and 
ten roentgen signs which are of value in diagnosis are 
listed. Of these, only three are considered of decisive 
importance. (1) The first is increased thickness of the 
parenchyma measured as the distance between the 
lateral outline and the nearest laterally directed minor 
calyx. A thickness greater than 3 cm., if not caused by 
a local expanding process, is considered to be an almost 
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pathognomonic sign of polycystic disease. (2) De- 
formity of the calyx produced by a large cyst situated 
close to it is fairly pathognomonic, particularly if such 
impressions are multiple. (3) The third and deciding 
factor is the successful production by aortography of a 
characteristic nephrogram. 

The other signs, though of less significance, are not to 
be undervalued. They include: increased length of the 
kidney (greater than 14 cm.), an embossed polycyclic 
outline, and the following changes demonstrable on urog- 
raphy or retrograde pyelography: elongation of the 
renal pelvis, elongation of a calyx, a lateral displace- 
ment of the pelvis, a long pelvic axis parallel to the 
spine, and a horn-shaped pelvic ampulla. 

Several excellent reproductions of roentgenograms 
are included, as well as a table of the roentgen signs as 
observed in 27 polycystic and 100 normal kidneys. 

CLAUDE D. Baker, M.D. 
University of Louisville 


Nephrocalcinosis and Renal Calculi. Radiologic 
Studies in Calculus Formation. Thomas N. Cowie. 
Brit. J. Radiol. 27: 210-218, April 1954. 

In 20 patients suffering from bone tuberculosis in- 
trarenal calcinosis was recognized radiographically. 
In 3 of these true renal calculi were present. Three 
showed hematuria. Two types of calcification other 
than frank stones were observed; fine granular in- 
filtrations, usually in the kidney substance, and arc- or 
ring-shaped shadows corresponding in position to the 
apex or apices of one or more renal pyramids or, in 
other terms, to the outer extremities of the minor caly- 
ces. Later the minor calyces became more completely 
outlined and might be seen joining to form major caly- 
ces, also outlined by calcified material. The deposits 
displayed a definite tendency to be more pronounced in 
the upper and middle calyces, though all calyces were 
involved in the series as a whole. Many of the areas of 
calcinosis were transient. 

Four possible causes for renal calcinosis are outlined: 
renal tuberculous infection, renal tubular damage, in- 
creased calcium excretion, and the administration of 
PAS. While no definite correlation between the ad- 
ministration of PAS and calcification could be proved, 
it is felt that the drug may play a role by crystalliza- 
tion in the urine, producing a nidus for calcification, 
damage to renal cells, or alteration of the pH so as to 
encourage precipitation of calcium. 

The author recommends that patients under treat- 
ment for bone tuberculosis should have renal studies at 
least every two months. 

Nine roentgenograms; 1 table. 

SypDNEyY J. HAw.Ley, M.D. 
Seattle, Wash. 


Lipomatous Retroperitoneal Tumors: Urographic 
Findings. James H. DeWeerd. J. Urol. 71: 421-426, 
April 1954. 

Primary lipomatous retroperitoneal tumors are rare, 
but present a major clinical problem in that some two- 
thirds of them are malignant. They may attain tre- 
mendous size without producing symptoms and many 
are found on routine physical examination. Their 
site or origin has not been proved, although the peri- 
renal fat would seem to be the logical site according to 
some observers. 

The urographic findings are important in distinguish- 
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ing between intrarenal and extrarenal masses. Intra- 
renal masses rarely displace the kindney, while extra- 
renal tumors almost invariably produce displacement 
Obliteration of the psoas muscle outline, ureteral ob- 
struction with hydronephrosis, and rarely distortion of 
the renal collecting system are other findings which may 
be associated with retroperitoneal lipomas. 

Of 26 cases in which retrograde pyelograms or uro- 
grams were obtained, 73 per cent showed significant 
displacement of the kidney, ureter, or both. 

Five roentgenograms; 2 photographs. 

M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla. 


Further Observations with Delayed Cystograms. 
R.G. Bunge. J. Urol. 71: 427-434, April 1954. 

Delayed cystography was performed in 24 normal 
children and adults, 36 cases of neurogenic bladder, 28 
cases of bladder neck obstruction, 24 full-term preg- 
nant women, 23 patients with urinary tract disease but 
in whom reflux was not expected, and 7 miscellaneous 
cases. The series includes a group of children the sub- 
ject of an earlier report (J. Urol. 70: 729, 1953. Abst. 
in Radiology 63: 455, 1954). 

The bladder is filled slowly with warm 10 per cent 
Skiodan. Adults require 90 to 120 ml. while children 
tolerate 30 to 90 ml. without discomfort. Films are 
obtained immediately, and again in thirty minutes 
and in sixty minutes, the patient retaining the Skiodan 
meanwhile. 

There was no ureteral reflux in the normal subjects, 
pregnant women, or miscellaneous cases. There were 
8 instances of reflux in patients with neurogenic blad- 
ders, 9 in cases of bladder neck obstruction, and 5 in 
those patients with urinary tract disease where reflux 
would not be expected. 

Ureteral reflux is rare in normal children and adults 
but is more apt to occur in the former, suggesting failure 
of maturation of ureteral physiology. The occurrence 
with neurogenic bladder suggests alteration of ureteral 
physiology. 

Six tables. M. HaRLaAn Jounston, M.D. 

Jacksonville, Fla. 


Prevention of Reactions in Intravenous Urography 
(Preliminary Report). S. William Simon, Henry I. 
Berman, and Fred C. Barald. Ohio State M. J. 50: 
247-248, March 1954. 

The authors present a preliminary report on their 
attempt to prevent allergic reactions to contrast media 
during intravenous urography. For this purpose, they 
used an antihistaminic drug, Chlor-Trimeton. In 
each case, 2.5 ml. of Chlor-Trimeton (1-parachloro- 
phenyl-1[2-pyridy]]-3-dimethylaminopropane) maleate 
solution, which contained 5.0 mg. of the drug, was 
mixed in the syringe with the contrast medium. Media 
used included Urokon, Diodrast, and Neo-lopax. Asa 
test dose, 1.0 mi. of the mixture was given intrave- 
nously and, with the needle in the vein, a pause of one 
minute was allowed to determine individual tolerance. 
If no adverse reaction occurred, the remainder of the 
solution was injected quite rapidly. Although this 
technic has been tried in a total of only 146 patients for 
the three media, the authors believe that they have 
achieved a lowered incidence of reactions. 

Joun J. CRAVEN, M.D. 
Cleveland Clinic 
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MISCELLANEOUS 


Cancer Detection. A Report from the Cancer De- 
tection Center, University of Minnesota. Claude R. 
Hitchcock and J. Bradley Aust. Minnesota Med. 37: 
243-250, April 1954. 

During five years operation of the Cancer Detection 
Center at the University of Minnesota, 91 cancers were 
found in the 5,352 persons examined, or 17 cancers per 
1,000 patients. Forty-six of the patients with cancer 
were asymptomatic for the organ or organ system in 
which the tumor was found. Only in cancer detection 
centers, or cancer prevention clinics, are large numbers 
of persons surveyed for cancer while they are without 
symptoms of disease. The difference in survival be- 
tween symptomatic and asymptomatic cancer patients 
is brought out by the present study. Three of 6 asymp- 
tomatic patients with gastric cancer are alive and well 
up to four years after surgery, while there is only 1 sur- 
vival among 5 patients who were symptomatic at the 
time of diagnosis. Of 13 patients with cancer of the 
colon who were free of symptoms at the time of diagno- 
sis, 11 are living and well (7 over three years); only 1 of 
5 with symptomatic cancer of the colon was living at 
the time of the report. 

Twenty-four per cent of the patients had precancer- 
ous lesions. The value of treatment of these lesions in 
the prevention of cancer is incalculable 

Of the 91 cancers detected, 32 were diagnosed by 
roentgen studies of one kind or another. Only 2 of the 
“missed’’ cases had been examined roentgenologically, 
a failure of 6 per cent for roentgen diagnosis during the 
five years of operation of the Center. Sixty-nine of the 
cancers correctly diagnosed were found either during 
physical examination or with a laboratory test. If 6 of 
the “‘missed” cancers are considered as failures of phys- 
ical diagnosis, this represents an inaccuracy of 8 per 
cent. Many lesions which were reported as suspicious 
(prostate, ovary, breast, thyroid) proved to be benign. 
The shortcomings of gross palpation or inspection are 
obvious, and the necessity for histologic and cytologic 
studies is emphasized. ’ 

Seven tables. 


Radiologic Examination of Skin Tissues. G. J. 
Melot. Rev. mex. de radiol. 8: 33-61, January-March 
1954. (In Spanish and French) 

The skin with its appendages is a protective and 
excretory organ. It also regulates body heat and hy- 
dration. Roentgenographically the layers of the skin 
are best recognized on tangential views with non-screen 
soft-tissue technic. The author recommends 30 kv.p. 
and a fine-focus (0.3 mm. focal size) tube. 

Normally there is little if any differentiation in roent- 
gen ray absorption of epidermis, dermis, connective 
tissue, aponeuroses, fluids, nerves, and vessels. Only 
fat shows markedly diminished absorption and is there- 
fore more transparent or radiolucent. 

The author describes and illustrates physiologic and 
pharmacodynamic tests with surface application and 
injection of vasodilators, vasoconstrictors, and diffusing 
media. Contrast material is added to various drugs 
for proper roentgenographic visualization. 

Histamin is used for vasodilatation, adrenalin for 
vasoconstriction, and hyaluronidase for the study of 
absorption of liquid materials. Typical roentgeno- 
grams of epithelioma, varicose ulcer, diabetic gangrene, 
edema of the skin with underlying Hodgkin's disease, 
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metastatic sarcoma with cutaneous sclerosis following 
irradiation, sebaceous cysts, lipoma and metastatic 
carcinoma are shown. 
For details, a study of the original article is suggested 
Thirty-one roentgenograms. 
ERNEST KrarFt, M.D 
Newington, Conn. 


Tissue Reaction to Barium Sulfate Contrast Medium. 
Histopathologic Study. Saul Kay. Arch. Path. 57: 
279-284, April 1954. 

Three illustrative cases of human tissue reaction to 
barium sulfate are presented, in which the basic patho- 
logic response was a fibrous granuloma. The barium 
was introduced into the peritoneal cavity in 2 cases as a 
result of perforation of a viscus. The third case was 
that of a granulomatous reaction in the rectum subse- 
quent toa barium enema. This last case was the only 
one representative of a pure tissue reaction to barium, 
uncomplicated by an associated peritonitis. The 
reaction in this instance led to the development of a 
clinical nodule thought at first to represent a neoplasm 
It is quite possible that the nodule would have disap 
peared spontaneously had it been allowed to remain in 
the patient under observation 

Four photomicrographs. 

Howarp L. Sternspacu, M.D 
University of California, S. F 


Peripheral Embolism by Metallic Mercury During 
Arterial Blood Sampling. Report of Two Cases. 
Willoughby Lathem, Gerson T. William J. 
Messinger, and Morton Galdston Int. Med 
93 : 550-555, April 1954. 

Two cases are presented in which multiple arterial 
embolization of the fingers resulted from accidental in- 
jection of metallic mercury into the brachial artery 
during anaerobic blood sampling. No evidence of 
mercury poisoning appeared in either case. Roent 
genograms showed an accumulation of mercury globules 
in only the fourth and fifth fingers in the first case, but 
in all fingers and in the soft tissues around the elbow 
and forearm in the second. In both, symptoms of cir- 
culatory insufficiency of the fingers gradually disap- 
peared, although foreign-body abscess formation and 
elimination of the mercury through the skin continued 
for a prolonged period. In the first case, clubbing of 
the involved fingers was observed fifteen months after 
the accident and appears to be permanent; in the sec- 
ond, insufficient time has elapsed to know whether this 
complication will develop. 

The authors recommend that the use of mercury be 
avoided in the preparation of anaerobic syringes 

Four roentgenograms. 


Lesser, 


Arch 


TECHNIC 


Pantomography in Theory and Use. 
Acta radiol. 41 : 321-335, April 1954 

The author presents a new roentgenographic method 
called ‘“‘pantomography,” which makes possible the 
recording on flat film of the curved outer and inner thin 
layers of an object. The ‘‘pantomograph” consists of 
a motor-driven chair with object holder and rotating 
film holder. The object holder and rotating film holder 


Yrjé \. Paatero 


are of the same diameter, and with the object and film 
revolving with identical angular velocity in opposite 
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directions the pantomogram of a curved thin layer of 
the object is obtained. 

It is necessary only to bend the film into the shape of 
the layer to be radiographed when representation of the 
layer is to be registered. The author gives an excellent 
description of the theory, principle, and practical ap- 
plications of the apparatus. 

Stereoscopy may profitably be adapted to pantomog- 
raphy by abiding by the general principles of stereo- 
scopic technic. With this procedure, the roentgen tube 
may be moved either vertically or horizontally between 
exposures. However, it is thought by the author that 
the vertical shift is superior to the horizontal. 

The work presented in this particular article was done 
on the jaw and skull. However, the author states that 
experiments with pantomography of the thorax have 
given encouraging results. 

Reproductions of photographs of the apparatus plus 
descriptive charts, tables, and reproductions of the 
pantomograms are presented. 

CLaubE D. BAKER, M.D. 
University of Louisville 


Lateral Cervical Myelography. Warren R. Sisson, 
Jr. New England J. Med. 250: 651-653, April 15, 
1954. 

A good lateral view of contrast medium in the cervi- 
cal subarachnoid space is essential for the diagnosis of 
spondylosis cervicalis. Important points in the myelo- 
graphic technic described here are: relaxation of the 
patient during the procedure, local anesthesia for the 
lumbar puncture, use of 6 c.c. of Pantopaque, and care- 
ful manipulation of the patient on the x-ray table in 
order to get the medium into the cervical region and 
avoid its passage into the cranial cavity. Under fluoro- 
scopic control, the distribution of Pantopaque in the cer- 
vical canal is ascertained. When the roentgenologist 
observes that this distribution is satisfactory, the tech- 
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nician takes the lateral views with a horizontal beam, 
setting the x-ray cassettes on edge on the table beside 
the patient’s neck. After satisfactory films have been 
obtained, the Pantopaque is withdrawn by lumbar 
puncture. 
One roentgenogram. ARTHUR S. TUCKER, M.D. 
Cleveland Clinic 


Early Diagnosis of Bone Metastases by Use of a 
Fractional Focus Tube. W. Hellriegel. Fortschr. a. 
d. Geb. d. Réntgenstrahlen 80: 514-520, April 1954 
(In German) 

The author discusses the need for x-ray enlargement 
technic as an aid in the early diagnosis of bone metas- 
tases. A 0.3-mm.-focus tube, fine-grain (0.3 mm.) 
screens, high-contrast film, and a contrast-rich devel- 
oper of even temperature are necessary for good results. 
The magnification should not be greater than 1:2. Six 
cases are presented in the form of illustrations. 

The method is not usable for survey films and should 
be used only for detailed examinations of a localized 
region. Greater detail in the spongiosa is often ob- 
tained with this technic. 

Ten roentgenograms. JULIUS HEYDEMANN, M.D. 

Chicago, III. 


A Roentgen Stereophotogrammetric Method for 
Measurement of Variations in the Volume of Organs in 
Living Animals. J. Adams-Ray, S. Hagberg, P. 
Hjelmstrém, and S. E. Olsson. Angiology 5: 59-63, 
April 1954. 

The authors describe a method of studying variations 
in the volume of the liver in laboratory animals by 
means of a roentgen stereophotogrammetric procedure. 
It is impossible to abstract adequately the technical 
details of the study. 

Three figures. 


RADIOTHERAPY 


Radiotherapy in Tumors of Childhood. Ralph F. 
Phillips and Harold W. Dargeon. J. Pediat. 44: 
448-468, April 1954. 

The purpose of this communication is to present the 
authors’ impressions of the value and limitations of 
radiotherapy in juvenile neoplastic disease. It is not 
intended to be a critical evaluation of all radiotherapeu- 
tic results reported on children. The paper opens with 
a statement of certain fundamental biologic and patho- 
logic observations that are familiar to all radiologists. 
The summary reads as follows: 

“1. Radiotherapy is one of the most formidable 
therapeutic agents available for the treatment of many 
tumors of children. 

“2. Certain elementary therapeutic principles gov- 
erning the treatment of any morbid process also apply 
to the use of radiotherapy: 

“a. There must be positive indications for the rec- 
ommended therapy. 

“b. The physician must be thoroughly acquainted 
with the procedure or agent used in the therapy. 

“‘c. The limitations as well as the encouraging pos- 
sibilities of the therapy should be known by the child’s 
family. 

“3. An accurate appraisal of the value of ionizing 
radiation cannot be made now. Only after many more 


cases are treated earlier and end results of fifteen or 
more years are reviewed will this be possible. 

“4. There is sufficient evidence now available to 
recommend more extensive use of radiotherapy in the 
neoplastic diseases of children. 

“5. Current techniques in the use of ionizing radia- 
tion in children are based chiefly upon the limited 
radiotherapeutic experience in the field of pediatric 
oncology. It is not to be expected that uniformity of 
opinion would now exist or that changes and improve- 
ments in methods will not occur as experience widens.” 

Four photographs; 1 diagram. 


Experiences in the Radiation Therapy of Medullo- 
blastoma of the Cerebellum. Isadore Lampe and 
Robert S. MacIntyre. Am. J. Roentgenol. 71: 659- 
668, April 1954. 

In 1949 the authors published a report of 25 cases of 
cerebellar medulloblastoma treated by irradiation 
(Arch. Neurol. & Psychiat. 62: 322, 1949. Abst. in 
Radiology 55: 312, 1950). At that time 7 patients were 
alive after periods ranging from thirty-three to ninety- 
two months. In this paper these patients are followed 
further. They were still alive at the time of the report 
—from six years and four months to eleven years and 
one month. The case histories are included and the 
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details of treatment given in the earlier paper are re- 
peated in summary. 

Since there is no substantiated report of patients 
living more than three years following surgical therapy 
alone, the survival of these 7 patients for six to eleven 
years would indicate that medulloblastoma is a radio- 
curable disease. The late results are disappointing, 
however, in that only 3 patients are without evidence of 
brain disturbance. Two patients have convulsive dis- 
orders, one is a helpless invalid, and a fourth has had an 
episode of hemiplegia, from which, however, he re- 
covered. Clinical evidence of brain damage occurred 
as late as seven and one-half years after treatment. 

The high daily dose technic formerly employed has 
been abandoned in favor of more protracted irradiation. 

Davip C. GASTINEAU, M.D. 
Indiana University 


Some Observations Concerned with Carcinoma of 
the Breast. Parts I, II, and III. Marlyn W. Miller 
and Eugene P. Pendergrass. Am. J. Roentgenol. 72: 
263-270; 462-468; 942-952, August, September, 
December 1954. Parts IV and V. Pennsylvania M. 
J. 57: 327-329; 421-425, April, May 1954. 

During the years 1923 to 1943, 1,034 patients with 
carcinoma of the breast were seen at the Hospital of 
the University of Pennsylvania. Hospital records per- 
mitted coding in 1,029 cases; of these, 110 were treated 
by irradiation only, 557 by combined surgery and irra- 
diation, and 362 by operation only. The cases were 
classified according to Portmann’s four-group clinical 
classification, Richards’ five stages of disease classifica- 
tion, and Richards’ clinical index of malignancy for 
primary carcinoma of the breast. 

Part I of the report gives the gross statistics of sur- 
vival for the 1,029 patients when treated by the general 
methods of operation alone, irradiation alone, or opera- 
tion plus irradiation. The overall five-year survival 
rate for the 1,029 patients was 35.5 per cent. The gross 
five-vear survival rate was 49.7 per cent for patients 
treated by operation only, 32.3 per cent for those 
treated by surgery and irradiation, and 5.4 per cent for 
those treated with irradiation alone. 

Part II gives in fuller detail the results of treatment 
by irradiation plus operation. Of the 557 patients 
treated by the combined procedures, 24 had preopera- 
tive irradiation only, 34 had preoperative and postop- 
erative irradiation, 303 had postoperative irradiation, 
29 had postoperative prophylactic irradiation to sites 
other than the operative field, 157 had irradiation for 
recurrences and metastases, and 10 unclassified irradia- 
tion. The percentage of five-year survivals in the 557 
cases was 20.8 per cent, 29.4 per cent, 34.9 per cent, 
41.3 per cent, 29.2 per cent, and 0.0 per cent respec- 
tively. Some of the patients were treated also by pro- 
phylactic irradiation, castration, etc. 

The majority of patients treated by the various forms 
of preoperative or postoperative irradiation in this 
series received less than 3,000 tissue roentgens delivered 
over a relatively long period. Neither preoperative 
nor postoperative irradiation increased the five-year 
survival rate over that obtained from surgery alone. 

In Part III, the use of irradiation for recurrences or 
metastases, the effect of castration, and the effect of the 
size of the original tumor on survivals are analyzed. 

Seven cases of cancer of the breast in males were en- 
countered. These are presented in detail in Part IV. 
Two of the 7 patients survived five years (28 per cent). 





Part V is concerned with the possible significance of 
delay by patients with breast cancer in coming for treat- 
ment and of delay by their physicians in beginning treat- 
ment. Only 82 patients, or 7 per cent of the 1,029 in 
the present series, reported within two weeks of the on- 
set of symptoms. Only 483 (46 per cent) reported 
within six months. In the first group the five-year 
survival rate was 57 per cent; in those who delayed a 
year or longer before seeking treatment the five-year 
survival rate was 29 per cent. Treatment was delayed 
in 174 other patients by temporizing advice from one or 
more physicians. 

Forty-seven tables. 


The Problem of Mammary Carcinoma. Norman C. 
Delarue. Canad. M. A. J. 70: 132-141, February 
1954. 

The author calls attention to the slight statistical 
difference in five-year cure rates for treated and un- 
treated mammary carcinoma and at the same time 
cites individual clinical observations indicating that 
early treatment improves the outlook. Radical mas- 
tectomy alone, however, has not favorably influenced 
the prognosis. Therefore, an effective plan of manage- 
ment must be devised which can prove its superiority 
by an increased survival rate and freedom from residual 
or recurrent tumor. The factors responsible for a fatal 
outcome are discussed and the methods which have 
been utilized in an attempt at their control are reviewed 

The author's system of staging includes a first and 
second stage in which the tumor is freely movable, a 
third stage showing ‘retraction phenomena” (dimpling 
of the skin; retraction and deviation of the nipple; 
attachment of the tumor to the deeper structures), a 
fourth stage with “‘invasion phenomena”, and a fifth 
with evidence of distant metastases 

The author advocates preoperative radiation in 
Stages 3 and 4 to produce sufficient perilymphatic fibro- 
sis to prevent operative embolism by obliteration of af 
fected vessels and destruction of tumor growth. A 
dosage of 4,200 to 4,500 r delivered to the breast, chest 
wall, and nodal areas in a period of two to two and a 
half weeks is used. This is followed by a radical dis- 
section including axillary, internal mammary, and 
supraclavicular nodes. 

For Stage 1 radical mastectomy alone is indicated, 
and for Stage 2 radical mastectomy with postoperative 
irradiation upon pathological proof of axillary node in- 
volvement. For Stage 5, treatment is essentially palli- 
ative. 

Aspiration biopsy before radiation therapy is routine. 
An integral part of the treatment of menopausal women 
with breast cancer is surgical castration. This pro- 
cedure markedly increases the five-year survival rate 

A table is included showing the author's results with 
preoperative as compared with postoperative irradia- 
tion. He obtained little statistical improvement in 
early cases or in cases with widespread metastasis. 
For the locally advanced cases (Stages 3 and 4) the 
comparative figures are as follows: 


Preoperative Postoperative 
Irradiation Irradiation 
69% (of 13 cases) 38% (of 398 cases) 
42% (of 93 cases) 16% (of 147 cases) 


Stage 3... 
Stage 4. 


One chart; 3 tables. Orrver R. Rotn, M.D. 
Jefferson Hospital, Philadelphia 
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Experiences with Radiotherapy of Bronchial Car- 
cinoma. Hans Otten. Strahlentherapie 93: 528-539, 
1954. (In German) 

The roentgen therapy of bronchial carcinoma can be 
considered to be solely a palliative procedure. The 
authors tabulate the results obtained in 9 patients who 
were not irradiated or received insufficient radiation 
and in 19 patients who were adequately treated. The 
latter include 14 patients receiving a single course of 
irradiation for a surface dose of 6,000 to 9,000 r (four 
or five fields, 1.0 mm. Cu, 40 cm. distance, 350 r to one 
field daily) and 5 patients who were given more than 
one course, with similar factors. 

In the unirradiated or insufficiently irradiated group 
the survival period ranged from one to seven months. 
The 14 patients receiving a single course of irradiation 
of 6,000 to 9,000 r lived for one and a half to sixteen 
months and the 5 with repeated courses survived for 
six months to three years. Five of the irradiated pa- 
tients showed no benefit even of a temporary nature. 
In this series receiving total doses up to 9,000 r, circula- 
tory insufficiency did not occur until shortly before 
death or was due to other causes. 

In 11 cases rotation therapy was simulated by the 
use of multiplé narrow fields, 2 fields receiving 200 r 
daily, for a total surface dose of 12,000-14,000 r. The 
survival period for 10 of this group was one to eleven 
months; the remaining patient was alive after one 
year. There were 5 deaths with symptoms of cardiac 
and circulatory insufficiency, appearing after a latent 
interval of five to six weeks. In 2 of these cases autopsy 
failed to reveal pathological tissue damage of the heart. 
Others also have reported cases of postirradiation car- 
diac and circulatory disturbances without proved tissue 
changes. Because the high dosage with this technic 
did not improve the results and increased the cardiac 
complications, the author reverted to the administra- 
tion of medium doses. 

Four roentgenograms; 4 tables. 

Lewis L. Haas, M.D. 
University of Illinois 


The Use of Surgery in the Total Management of 
Cervical Cancer. Rhode Island Hospital Experience. 
Henry C. McDuff, Jr., George W. Waterman, and 
Robert E. Martin. Ann. Surg. 139: 420-429, April 
1954 

This presentation is an analysis of 251 cases of cancer 
of the cervix, all of which were managed at least in 
part by surgery. These cases represented 21.4 per 
cent of the total number of cervical cancers seen at the 
Rhode Island Hospital from 1922 to 1951. Very few of 
the patients were operated on primarily for cancer, 
since the clinic from which the report comes is funda- 
mentally dedicated to radium therapy. The cases have 
been broken down into subgroups representing acci- 
dental, palliative, investigative, and definitive surgical 
procedures 

None of the accidental group received radiation prior 
to surgery, and all were operated on without the knowl- 
edge that cancer existed. Eighty per cent of the can- 
cers in this group were of Stage II or less, and 67 
per cent of them were subsequently treated with radia- 
tion. The five-year salvage in this group was 55.5 per 
cent, 

In the palliative group, all but 2 of the 103 patients 
received radiation as the first method of treatment. In 
all instances surgery was performed for relief of pain or 
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other distressing symptoms or for complications of 
therapy, without attempt at cure. There were 5 surgi 
cal deaths in the series (4.8 per cent). The five-year 
survival rate was 19 per cent. 

There were 46 patients in the investigative series, of 
whom 91 per cent received radiation prior to surgery 
The remaining 4 patients were explored with exentera- 
tion in view, but in all instances it was found to be hope- 
less. The surgery performed was of an exploratory 
nature, and in about half the cases radium needles were 
inserted intraperitoneally. There were 3 operative 
deaths (6.5 per cent). The survival figure in this 
group was very disappointing, namely 5.2 per cent, 
which is actually lower than the surgical death rate. 

In the group of patients who underwent surgery as the 
main attack against their disease, 87 per cent had pre- 
liminary irradiation, and in these patients surgery must 
be looked upon as a form of re-treatment. Here the 
results, startlingly good, are in favor of surgery: 37 per 
cent five-year survivals against about 18 per cent for 
re-treatment with radium where the primary treatment 
was also with radium. 

The authors compare the complications following sur- 
gery and irradiation. Of the irradiated group, 15 to 20 
per cent had complications depending upon the type of 
therapy and the extent of the lesion. The surgical 
complication rate was 28 per cent through 1946 and 16 
per cent, corrected to 20 per cent, from 1947 to 1951. 
The incidence of fistulae following irradiation was about 
8 per cent; when radiation was used for re-treatment, 
the figure was 10.5 per cent. With surgery, the fistula 
incidence through 1946 was 20 per cent and from 1947 
to 1951, 10 per cent, corrected to 12 per cent. 

The mortality rate from radiation treatment from 
1926 to 1941 was 2.2 per cent, and the surgical mortality 
from 1922 to 1946 was 4 per cent. 

The authors conclude that radium is the treatment 
of choice in the majority of cases of cervical cancer and 
they favor interstitial radium needles with the maxi- 
mum therapeutic dose in one administration. They 
feel, however, that there is a definite place for radical 
pelvic surgery, the best results being obtained when it is 
used for palliation. They believe that most recurrences 
are better managed by surgery than irradiation. 

Fourteen tables. ALFRED O. MILLER, M.D. 

Louisville, Ky 


Individualization of Radium Treatment in Carcinoma 
of the Cervix Uteri. K. Wasserburger. Strahlen- 
therapie 93: 521-527, 1954. (In German) 

In the City Hospital of Wien-Lains, carcinomas of 
the cervix have been treated in general by the standard 
method of Heyman-Maier. For individual cases, 
however, certain modifications have been introduced, 
consisting in the use of applicators of different sizes, 
differently arranged, to meet the individual conditions 
of the cervix and of the vagina. In extensive vaginal 
involvement, interstitial needles were also applied. In 
inflamjnatory tumors, preliminary roentgen treatment 
was p¢@ formed. 

Betfveen 1937 and 1947, 1,410 cases were treated with 
radiut‘:, with individualized treatment in 344, including: 
(1) cauliflower tumors of the cervix, (2) deep cervix 
craters, (3) extensive involvement of the internal vagi- 
nal third, (4) extensive invasion of one vaginal wall, 
(5) vaginal metastases in the middle and external 
thirds, (6) closed cervical canal after radium treatment 
or after supravaginal hysterectomy, and (7) inflam- 
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matory carcinoma. The individualization in technic 

increased the five-year cure rates in these special groups. 
Four tables. Lewis L. Haas, M.D. 
University of Illinois 


Integral Roentgen Therapy for Carcinoma of the 
Cervix Uteri. J. A. del Regato. Am. J. Roentgenol. 
71: 676-681, April 1954. 

Control of a goodly number of cases of carcinoma of 
the cervix by combined external pelvic roentgen therapy 
and intracavitary radium therapy has long been estab- 
lished. Many of the failures are due to extension of 
the disease beyond the range of presently used technics, 
but some may be prevented by better irradiation. 

Ideal irradiation of malignant tumors should be car- 
ried out according to the following principles: 

(1) All potential areas of involvement should be 
irradiated frequently, particularly when the daily dose 
absorbed is small. 

“(2) The total dose should be as homogeneously 
distributed as is physically practicable, throughout 
the potential area of involvement. 

(3) The dose should be homogeneously distributed 
in time as it is in space to avoid waste, and to facilitate 
reproducibility of treatments. 

“(4) The treatments should be protracted for as 
long as it is necessary to administer an efficient dose 
with a minimum of risk.”’ 

The author attempted to apply these principles in a 
trial of ‘‘integral’’ roentgen therapy in carcinoma of 
the cervix. Six portals, measuring 8 X 12 cm. in 
diameter, were used, and two opposing fields were 
treated daily in an effort to include all the tumor in 
each treatment. The mid-line was not shielded, 
and unless the tumor had extended equally to both 
sides, the beams were directed to the most affected side, 
with deliberate crossing of the mid-line. Treatment 
was protracted over a period of eight weeks. Trans- 
vaginal roentgen therapy was added for assurance of 
sterilization of the primary focus. Originally the ex- 
ternal irradiation was administered with 220-kv equip- 
ment, followed by transvaginal roentgen therapy at 
110 to 140 kv. The author feels that the transvaginal 
therapy could be eliminated if the external pelvic ir- 
radiation were given with higher voltages. 

From 1943 to 1946, 191 consecutive cases of carci- 
noma of the cervix were treated in this manner at the 
Ellis Fischel Cancer Hospital (Columbia, Mo.), with an 
overall five-year cure rate of 31 per cent. The five- 
year cure rate was 56 per cent for Stage I lesions, 35 per 
cent for Stage II, 31 per cent for Stage III, and 14 per 
cent for Stage IV. 

In 1948 the period of external pelvic irradiation was 
lengthened to ten weeks at 400 kv, with 3 mm. Cu and 
80 cm. target-skin distance, followed by twelve days of 
transvaginal roentgen therapy at 140 kv, with 0.5 
mm. Cu and 25 cm. distance. In the ten-week period, 
the skin dose was 3,000 r in the two anterior pelvic por- 
tals, 2,700 r on the two upper posterior ports, and 2,000 
r in the two lower posterior portals. A dose of 3,000 r 
to the cervix was delivered in twelve days. 

The distribution of radiation was studied by in- 
numerable depth measurements in a phantom of an 
average pelvis constructed of plywood slabs 1 cm. in 
thickness. Although homogeneity of irradiation was 
not attained, the ratio of the maximum and minimum 
total dose received at various points was 3:1. The re- 
port includes line drawings of 3 cross sections and 1 


coronal section in which the doses delivered to various 
points in the pelvis are indicated. 
Seven illustrations; 1 table. D. Pererson, M.D. 
Indiana University 


Accuracy of Tumor Dose Determination in Roentgen 
Irradiation of Cervical Carcinoma with the Marburg 
Method. R. du Mesnil de Rochemont, K. H. Brands, 
and G. Busch. Strahlentherapie 93: 563-566, 1954. 
(In German) 

The Marburg method of irradiation for cervical can- 
cer uses 3 anterior and 3 posterior transverse fields, 8 X 
15 cm. each, and one perineal field. Ina great number 
of the cases the dose was measured at the cervix with a 
thimble chamber and compared with the calculated fo- 
caldose. The values of total tumor dose determined by 
direct measurements proved to be practically equal to 
the calculated values. Lewis L. Haas, M.D. 

University of Illinois 


Radiation Treatment of Carcinoma of the Corpus 
Uteri. William E. Costolow, James F. Nolan, G. 
Charles Budenz, and Lucille Du Sault. Am. J. Roent- 
genol. 71 : 669-673, April 1954. 

The authors attempted to correlate the clinical re- 
sults of radiation therapy of cancer of the corpus uteri 
with the dosage delivered. The material consisted of 
248 patients treated at the Los Angeles Tumor Insti- 
tute, some by radiation and surgery and some by radia- 
tion alone. The five-year survival rate for the series 
was 36 per cent. 

Both intrauterine radium and external roentgen ir- 
radiation were employed. Originally the plan was to 
use two or more radium implantations at two- or three- 
week intervals. These took the form of intrauterine 
tandems containing two 25-mg. tubes (1 mm. gold fil- 
tration) and intravaginal bombs at the portio and in 
the fornices. These bombs contained three 25-mg 
tubes in parallel arrangement, with 2 mm. platinum 
filtration. 

In more recent cases the multiple capsule technic was 
used. Three to seven 10-mg. capsules were placed in 
the uterus and a 20-mg. tandem in the cervical canal. 
In addition, a 25-mg. source was placed in each fornix. 
At least 2 implantations were used at intervals of two 
to three weeks. Milligram hour exposures ranged 
from 5,000 to 8,000. 

External radiation was used when the patient was 
not to have surgery. Four pelvic portals, 10 X 15cm., 
were treated, 150 r (air) being given to each of two fields 
daily for a total of 1,800 to 2,100 r (air) to each field 
(500 kv, 4 ma, h.v.l.6 mm. Cu). If surgery was per- 
formed, it was done four to six weeks after the last 
radium implantation. 

In order to calculate dosage, an arbitrary point, 
Point C, was chosen. This point, 5 cm. up from the 
external os and 2.5 cm. lateral to the mid-line, repre- 
sents the periphery of the corpus in a uterus of normal 
size. 

Somewhat unusual criteria were used in determining 
the success or failure of radiation therapy, in that all 
patients who had residual tumor at the time of surgery 
were counted as failures even though they were alive 
and well five years afterward. 

The successes and failures were plotted as a time-dose 
graph. A minimal dose line was plotted and 72 per 
cent of the successes were above it and 61 per cent of 
the failures were below it. 











The authors feel that the dosage in roentgens de- 
livered to an arbitrary fixed point in the proximal para- 
metrium has a definite bearing on the success or failure 
of treatment. They suggest that technics be used that 
will deliver high dosage to the proximal parametria by 
increasing the uniformity of dosage distribution. 

Six illustrations. J. S. Wurrmore, M.D. 

Indiana University 


End Results in the Treatment of Sarcomata of the 
Soft Somatic Tissues. George T. Pack. J. Bone & 
Joint Surg. 36-A: 241-263, April 1954. 

This is a review of all of the cases of sarcoma of the 
somatic soft tissues seen at the Memorial Cancer Cen- 
ter, New York, during the past twenty-five years. The 
cases were subject to the group judgment and treatment 
of the staff of the Mixed Tumor Service. 

Most soft tissue sarcomas are believed to originate as 
such. Benign somatic neoplasms rarely become malig- 
nant. Benign neurofibromata and lipomata may un- 
dergo malignant change. 

Factors to be considered by the surgeon in deciding 
between radical surgical dissection and amputation in 
cases of soft-tissue sarcoma include: the histogenesis 
of the tumor, its‘degree of malignancy, fixity or mobility, 
original location, primary or recurrent status, presence 
of regional or distant metastases, and experience and 
judgment of the operator. The first step in treatment 
is the establishment of a correct histologic diagnosis. 
The surgeon must be familiar with the behavior pattern 
of the different histogenetic types in order to plan his 
course of action. Sarcomas should never be enucleated 
but should always be treated radically, with removal of 
all the soft tissue surrounding the tumor. When a 
recurrent sarcoma is treated surgically, all of the old scar 
should be removed. Tumors which appear encapsu- 
lated usually extend beyond the capsule. Technical 
difficulties encountered in closing defects following radi- 
cal surgery of the chest wall and the abdominal wall 
should not preclude radical removal of sarcoma in these 
regions 

Radiation therapy is an aid in management of soft- 
tissue sarcoma. Many times technically inoperable 
sarcomas have received preliminary irradiation which 
has permitted resection and ultimate cure. Knowledge 
of the radiosensitivity of sarcomas of varying histogene- 
sis aids in the judicious choice of surgery or irradiation 
or a combination of the two for securing a higher per- 
centage of cures. Embryonal liposarcoma has been 
found to be especially radiosensitive. 

Although the majority of soft-part sarcomas metas- 
tasize through the blood stream, a certain number will 
spread through the lymphatics to regional nodes 
Varieties most prone to such lymphatic dissemination 
are rhabdomyosarcoma, malignant synovioma, angio- 
sarcoma, and spindle-cell sarcoma of undetermined his- 
togenesis. Where lymph node involvement is present 
or likely, excision and dissection in continuity should 
be done. This may necessitate amputation. 

Death from soft-tissue sarcoma is usually due to pul- 
monary metastasis. Local recurrence or continued 
extension of the tumor rarely occurs. If the metastasis 
in the lung appears to be a single focus, or if two or three 
metastatic lesions are included in one segment, lobec- 
tomy or segmental resection are of definite palliative 
value. Laminagraphy of the lungs in the anteropos- 
terior and lateral positions is recommended before sur- 
gery to exclude additional lesions. 
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Graphic charts show the results of treatment of each 
histogenetic type of sarcoma of soft somatic tissue. A 
large number of cases were classed as of undetermined 
histogenesis because the cell-type from which the tumor 
originated could not be definitely stated. The five- 
year definitive cure rate for this latter group is 41.3 
per cent; for the entire collective series it is 39.2 per 
cent. Because these rates are so nearly the same, it is 
concluded that the inability to assign the indeterminate 
cases to their particular groups did not affect the cure 
rates of those groups. 

Twenty figures; 1 table. 

RICHARD P. Storrs M.D 
Syracuse, N. Y 


Roentgen Therapy in Adnexo-Peritoneal Tuber- 
culosis. Emilio César Rosselli. Radiologia (Buenos 
Aires) 14: 60-72, 1953. (In Spanish) 

The author claims that roentgen therapy in adnexo- 
peritoneal tuberculosis has been either forgotten or 
neglected since the introduction of streptomycin and 
PAS. Nevertheless, roentgen therapy has still great 
merits, at least as an adjunct to general and specific 
measures. A radiotherapeutic test should also be made 
prior to surgery. 

When ordinary studies and tests fail to disclose the 
nature of the disease, an operation is not absolutely 
necessary for a diagnosis. Hysterosalpingography and 
pneumography will yield all the necessary information. 
The latter will reveal nodules and granulations around 
the tubes, pseudotumors, peritoneal involvement, and 
calcifications. 

Once the diagnosis is established, there should be no 
delay in instituting an aggressive plan of treatment 
Open pulmonary tuberculosis and gastrointestinal in- 
volvement must be ruled out. 

Roentgen therapy is best suited for the fibro-adhesive 
form with pelvic peritonitis but is contraindicated in 
diffuse peritonitis and caseous tuberculosis. Patients 
with pyosalpinx may be benefited. Irradiation causes 
liberation of albumin with cellular disintegration, and 
connective-tissue formation will be stimulated near the 
tuberculous foci. As in non-specific parenteral protein 
therapy, hyperemia is induced, which mobilizes de- 
fensive anti-infectious processes, with destruction of 
lymphocytes and giant cells. 

The author's series numbers 114 cases treated and 
observed for periods from six months to sixteen years, 
with 80.2 per cent cure, 9.9 per cent improvement, 6.9 
per cent doubtful results, and 3 per cent bad results 
Only one series of irradiation was necessary in 80 per 
cent, two series in 15 per cent, and three series in 5 per 
cent. Physical factors were 180-200 kv.p., 6-10 ma., 
0.5 mm. Cu, 50 cm. distance, one large anterior and 
posterior field, 50 to 80 r at weekly intervals up to 400 r 
A series may be repeated after an interval of three 
months. Temporary castration occurred frequently, 
permanent castration only rarely. 

ERNEST Krart, M.D. 
Newington, Conn. 


Treatment of Cystic Hygroma. James A. Martin 
Texas State J. Med. 50: 217-222, April 1954. 

Contrary to general opinion, the treatment of cystic 
hygroma need not be surgical since the tumor is radio- 
sensitive. The author describes a series of 9 cases in- 
volving the head, neck, or axilla, treated primarily with 
irradiation and adequately followed, with satisfactory 
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results in 7. Plastic surgery may later be necessary for 
cosmetic purposes such as the elimination of redundant 
skin. There is no danger of infection, and the morbid- 
ity and mortality of extensive surgery for primary re- 
moval are avoided. 

Some of the author’s patients were treated by 
radium—one or two 50-mg. capsules with an equivalent 
filtration of 1.5 mm. of brass at a distance of 2.0 cm. 
Some received 200-kv roentgen rays (with the usual 
factors of 0.5 mm. Cu plus 1.0 mm. Al filter, and 50cm. 
skin-target distance ) either as a supplementary measure 
or alone. 

Cystic hygromas are benign fluid-filled cystic lesions 
present at birth or in the first few years of life, usually 
arising in the neck or axilla. They infiltrate adjacent 
structures and cause pressure or atrophy changes. 
Secondary infection is the chief complication. 

In his discussion of this well written paper, Dr. Dean 
Jones of San Antonio, Texas, points out that some cys- 
tic hygromas tend to regress spontaneously and that 
over-irradiation, especially with x-rays, may lead to 
late secondary changes. 

Three roentgenograms; 9 photographs. 

PauL Massik, M.D. 
Quincy, Mass. 


Irradiation of Hemangiomata of the Skin with Con- 
tact X-Ray Therapy. Report of 206 Cases. Stanislav 
Lazni¢ka. Acta radiol. & cancerol. bohemoslov. 7: 
345-348, November 1953. (In Czechoslovakian) 

The author reports his experience with contact x-ray 
therapy in 206 cases of cutaneous hemangioma. The 
radiosensitivity of different hemangiomas varied con- 
siderably. Most successful was irradiation of cavern- 
ous hemangioma in children up to one year of age; 
the optimal time for the treatment of infants was at the 
age of two to three months. 

Fractionated doses of 120, 200, or 350 r were given 
at first at weekly intervals and then at intervals of 
fourteen to twenty-one days, until a total of 800 to 
1,200 r had been applied. The duration of the entire 
treatment series was between six and eight weeks. 

Differences in age and sex of patients as well as in 
localization and type of lesions are discussed in detail. 

Ernst A. Scumipt, M.D. 
Denver, Colo, 


Treatment of Female Infertility by X-Ray Therapy. 
Sheldon Payne. West. J. Surg. 62: 173-176, March 
1954 

The author reports his results with low-voltage ir- 
radiation to the ovaries and pituitary in 61 infertile 
women over a six-year period, from 1947 to 1953. 
This was a selected series composed of women with 
ovarian dysfunction who were considered as “failures” 
with other methods of treatment. The procedure was 
that outlined by Kaplan, a total of 225 r (in air) being 
delivered to the pituitary in a series of three treatments 
and a total of 225 to 300 r (in air) to the ovaries in a 
similar number of treatments. 

With this plan of treatment 77 per cent of 61 patients 
showed improvement in menstruation and 44 per cent 
conceived. Twenty-five per cent of the 44 pregnancies 
terminated in abortion or miscarriage. All offspring 
were healthy except one who had a pyloric obstruction 
relieved by surgery at five days of age. This, of course, 
was independent of the irradiation. 
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The author refers to numerous reports in the litera 
ture, all of which point to the effectiveness of this type 
of treatment for infertility due to ovarian dysfunction 
The exact mechanism of action is still obscure. It is 
probably one of increased vascularity in the irradiated 
organ, which acts as a functional stimulus. Women 
above thirty-five years of age generally do not respond 
to the treatment. Treatment is less effective if the 
ovaries are chronically infected. 

[Irradiation of the gonads except in the presence of 
malignant disease remains a matter of controversy. 
See the editorial by Swenson in Radiology 63: 876, 
1954; also abstracts of papers by Muller and by Kaplan 
(Radiology 64: 159, 1955).—Ed.] 

ROBERT H. LEAMING, M.D. 
Memorial Hospital, N. Y. 


The 15-Mev Siemens-Reiniger Betatron for Medical 
Use. K. Gund and H. Berger. Strahlentherapie 92: 
489-505, 1953. (In German) 

The authors give a detailed description of a 15-Mev 
German betatron, which is now in use at the Universi- 
ties of Géttingen and Heidelberg. The apparatus is 
relatively light and flexible; it is mounted on a single 
column stand and permits the use of pendulum therapy 
with an excursion of 240 degrees. The total weight of 
the electromagnet is only 350 kg. A new type of elec- 
tron gun and vacuum tube is described in detail and 
illustrated. The unit can be used for electron as well as 
roentgen therapy. 

Dosage with the 15-Mev roentgen beam reaches a 
maximum about 2 or 3 cm. beneath the skin and gradu- 
ally falls off in the deeper layers. With an average of 
20 cm. thickness the skin surface dose almost equals the 
exit dose. The machine delivers approximately 20 r 
per minute at 50 cm. distance. 

The 15-Mev electron beam reaches a peak at about 
0.75 to 1.3 cm. beneath the surface. For all practical 
purposes the electron beam is useful only within the 
first 4 cm. of the skin. 

Eight photographs; 4 drawings. 

EuGENE F. LUTTERBECK, M.D 
Urbana, Ill 


Further Experiences with the Treatment of Tumors 
with Fast Electrons. H.-G. Bode, D. Hampel, and B 
Markus. Strahlentherapie 92: 563-575, 1953. (In 
German ) 

The authors report on their experience with a 6-Mev 
betatron in the Department of Dermatology of the 
University of Géttingen: 131 skin cancers, 19 cancers 
of the lip, 19 melanomas, 10 precancerous lesions, and 4 
lymph-node metastases were treated with single doses 
ranging from 1,500 to 3,000 r. These cases were fol 
lowed from fifteen months to four and three-quarter 
years 

Among a total of 182 cases there were 34 recurrences 
(19 per cent), with the highest recurrence rate among 
the melanomas. 

From their clinical experience the authors come to 
the conclusion that so far no definite «difference in the 
qualitative or quantitative radiation reaction between 
fast electrons and roentgen rays can be observed 

Thirteen photographs; 6 graphs; 1 table 

EvuGene F. Lutrerseck, M.D 
Urbana, III 
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Present Status of Soft-Radiation Dosimetry in 
Germany. B. Rajewsky, E. Bunde, M. Dorneich, R. 
Jaeger, D. Lang, W. Pohlit, and A. Sewkor. Strah- 
lentherapie 93: 636-638, 1954. (In German) 

The measurement of radiation dose is based on the 
ionization in air per cubic centimeter in electrostatic 
units. In Germany only the Max Planck Institute for 
Biophysics in Frankfurt am Main has adequate facili- 
ties to verify the standardized r down to 50-kv energies. 
Recently this service was also extended to lower ener- 
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gies, between 50 and 3 kv, by use of a standard soft 
radiation chamber of parallel plates. For energies be- 
low 8 kv, the ionization chamber of 2 m. length of 
Wilhelmy is used. 

The comparative calibration of several commercial 
ionization chambers revealed deviations up to +30% 
from the standard values. It would be advisable to 
calibrate all dosimeters for use of soft radiations 
on this standard unit. Lewis L. Haas, M.D. 

University of Illinois 


RADIOISOTOPES 


Pathologic Changes in Normal Human Thyroid 
Tissue Following Large Doses of I-131. Gould A. 
Andrews, Ralph M. Kniseley, Robert R. Bigelow, 
Samuel W. Root, and Marshall Brucer. Am. J. Med. 
16: 372-381, March 1954. 

The early histologic changes which occur in normal 
thyroid tissue after relatively large doses of I'*! are de- 
scribed on the basis of information obtained from 10 
patients. 

Because of variations in size of the gland and differ- 
ences in concentration and retention of the isotope, the 
radiation dose to the thyroid tissue is not closely cor- 
related with the total dose administered. 

Even when all of the factors known to influence tissue 
radiation dosage are considered, it is not possible to 
predict the biologic response on the basis of dosage. 
This uncertainty of effect, along with other factors, 
emphasizes the desirability of surgical thyroidectomy 
rather than radiation destruction of the gland as the 
initial step in radioiodine therapy of thyroid carcinoma. 

Ten photomicrographs; 1 table. 


Experience with the Radioiodine Tracer Test in 
Radioiodine-Treated Thyrotoxic Patients. Richard 
Goldsmith. Am. J. M. Se. 227: 403-407, April 1954. 

External irradiation of the thyroid in euthyroid sub- 
jects decreases the iodine uptake capacity of the thy- 
roid. Similarly, treatment of thyrotoxicosis with radio- 
iodine decreases thyroid function. These observations 
should influence the reliance placed upon the uptake of 
radioiodine as a test of thyroid function during the 
post-irradiation period. There would appear to be an 
alteration of thyroid iodine storage capacity produced 
by the treatment. 

These conclusions are based upon experience with the 
radioiodine tracer test in 45 thyrotoxic patients before 
and after radioiodine therapy. 

One table. DONALD DEF. Baver, M.D. 

Coos Bay, Ore. 


Chromatographic Changes in Plasma I'*! During the 
Treatment of Graves’ and Cardiac Diseases Correlated 
with Clinical Course. William E. White and William 
A, Reilly. J. Lab. & Clin. Med. 43: 553-565, April 
1954. 

Filter paper chromatographs were made of the blood 
plasma of 23 patients, 19 with Graves’ disease and 4 
with intractable angina pectoris, receiving one or more 
therapeutic doses of I'*'. Plasma radioautographs 
show correlation as follows: disappearance of the 
thyroxine band within two to seven days forecasts 
clinical hyperthyroidism, whereas reduced intensity of 


the band during the same interval suggests euthy- 
roidism. 

Seven radioautograms of filter paper chromatograms; 
5 tables. 


Localization of Brain Tumors and Other Intracranial 
Lesions with Radioactive Iodinated Human Serum 
Albumin. Howard S. Dunbar and Bronson S. Ray. 
Surg., Gynec. & Obst. 98 : 433-436, April 1954. 

One hundred patients suspected of harboring intra- 
cranial neoplasms were investigated with radioactive 
iodinated human serum albumin. Five microcuries 
per kilogram of body weight were given intravenously, 
and the head was surveyed with a shielded scintillation 
counter at 36 marked points ten to twenty-four hours 
after injection of the isotope. 

The correct prediction of the presence or absence of a 
neoplasm or other focal lesion was made in 76 of the 
100 cases. Vascular tumors near the surface of the 
brain were most readily detected. Posterior fossa 
neoplasms and pituitary tumors usually were not de- 
tected. Subdural hematoma produced a unique effect 
in that there was a striking increase in the number of 
counts involving almost the entire half of the head. 
This is postulated as being the result of secondary 
vascular changes around the hematoma. 

The overall accuracy of the method was better than 
that of electroencephalography but not as good as for 
pneumoventriculography. 

Four tables. RIcHARD E. BUENGER, M.D. 

Chicago, III. 


Radioactive Gold Instilled Intrapericardially: Report 
of a Case. K. P. Bachman, C. G. Foster, M. A. Jack- 
son, P. H. Shershin, and H.C. Oard. Ann. Int. Med. 
40: 811-819, April 1954. 

The case reported here is believed to be the first to 
be treated by instillation of radioactive colloidal gold 
(Au) into the pericardial sac. The gold was used in 
an attempt to palliate distressing symptoms in a 56- 
year-old white female with recurrent massive pericar- 
dial effusion from metastatic carcinoma of the breast; 
12.2 millicuries of the isotope was instilled for a cal- 
culated dose of 10,980 rep (roentgens equivalent phys- 
ical) beta to the pericardial surface. Chest roent- 
genograms taken during the month following adminis- 
tration of the isotope disclosed decrease of the effusion, 
and the distressing symptoms of syncope and dyspnea 
considerably abated. 

At autopsy and in tissue sections, the isotope was 
seen to have had a distinct radiation effect on the meta- 
static tumor tissue without significant damage to the 
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myocardium. Such damage would not be expected, 
since 90 per cent of the beta energy of Au'®* is absorbed 
in the first millimeter of tissue. A radiation effect was 
also produced upon lymphatic metastases in the myo- 
cardial syncytium as a result of some gold apparently 
having been taken up by the lymphatic stream. 

In retrospect, the authors believe that a larger dose— 
for example, one which would have produced 20,000 to 
40,000 rep beta—might well have been used. This dose 
would have enhanced the radiation effect upon the tu- 
mor and in all probability would have had no signifi- 
cant additional effect upon the normal tissues. 

Two roentgenograms; 1 photograph; 7 photomicro- 
graphs STEPHEN N. TaGer, M.D. 

Evansville, Ind. 

Osteogenic Sarcoma in a Muskrat from an Area of 
High Environmental Radiostrontium. Louis A. Krum- 
holz and John H. Rust. Arch. Path. 57: 270-278, 
April 1954 

The case of an osteogenic sarcoma in a muskrat cap- 
tured in an environment contaminated with large 
amounts of radiostrontium is reported. The neoplasm 
arose in the right tibiofibula and was of the sclerosing 
type. There were metastases to the kidneys and lungs. 

Radioassay and radiochemical analyses revealed 
unusually large amounts of radioactivity among the 
hard tissues—bone, toenails, and trachea. A sample 
of the left metatarsal bone contained 1.0 ye of radio- 
activity per gram of fresh tissue, and the toenails and 
trachea carried 0.25 and 0.22 uc per gram of tissue re- 
spectively. Three other samples of bone from the right 
femur, the left humerus, and left metacarpals yielded 
estimates of 1.2, 1.1, and 1.1 we per gram respectively. 
Autoradiograms of longitudinal sections of the left 
femur, when compared photometrically with calibrated 
films, indicated that the bony tissue of the muskrat was 
receiving a constant dose of at least 1.5 rep per hour 
(40 reps per day). 

One autoradiogram; 3 photomicrographs; 4 photo- 
graphs; 1 table. HoOwaARp L. STEINBACH, M.D. 

University of California, S. F. 


Uptake and Storage of Radioactive Iron by Mouse 
Liver. John K. Hampton, Jr., and J. B. Kahn, Jr. 
Am. J. Physiol. 174: 226-230, August 1953. 

The storage in liver of radioactive iron (Fe*) injected 
intravenously into mice was studied. Following in- 
jection of 75 ug. of iron the liver completed its uptake in 
about three hours. Most of the iron appeared first in 
the hemosiderin-rich fraction. By fifteen hours this 
fraction had decreased, while a corresponding increase 
had occurred in the ferritin fraction. The values re- 
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mained constant for the next thirty-three hours. In 
the tissue an equilibrium between ferritin and hemo- 
siderin was established, with the ferritin/hemosiderin 
ratio slightly above 1.0. Prior to the establishment of 
equilibrium, this ratio was below 1.0. 

Fifteen hours after injection of iron, no differences 
were noted in ferritin-hemosiderin ratios following doses 
ranging from 12.5-125.0 yg. of iron/mouse. 

The authors suggest that, as the tissue takes up 
iron, it does so in a form having characteristics of 
hemosiderin. This uptake israpid. Iron may then be 
shifted from hemosiderin into a metabolic system which 
forms ferritin, the rate being such as to establish equilib- 
rium before fifteen hours after introduction of iron into 
the system. 

A method for separating and identifying ferritin is 
described 

Two graphs; 2 tables. 


Whole Blood Volume Determined by Radio- 
chromium-Tagged Red Cells. Comparative Studies on 
Normal and Congestive Heart Failure Patients. 
William A. Reilly, Richard M. French, Francis Y. K. 
Lau, Kenneth G. Scott, and William E. White. Cir- 
culation 9: 571-580, April 1954. 

Radioactive chromium (Cr®') is felt by the authors to 
be the best isotope to use in determining blood volumes 
It is taken up by the red cells and therefore does not 
escape into the tissue spaces; it gives off a gamma ray, 
making counting much simpler, and maintains a stable 
relationship with the red cells for at least twenty-four 
hours, compared with sixty minutes for radiophos- 
phorus. 

Ten cubic centimeters of blood drawn from a patient 
were mixed with the chromate solution and the blood 
thus tagged was centrifuged and the cells were washed 
After repeated centrifugation and washing, the tagged 
cells were finally mixed with saline and reinjected 
Counting could be done in thirty minutes since com- 
plete mixing occurred by that time 

Normal patients and cardiac patients in various cate- 
gories as to etiology and past or present evidence of 
right and left ventricular failure were studied. It was 
found that blood volume was increased when right ven- 
tricular failure was present but not when failure was 
limited to the left side. As improvement came about, 
blood volumes returned to normal 

[This is a definite contribution in the study of the 
pathologic physiology of congestive heart failure. If 
the observations are confirmed and extended, much 
may be gained.—Z.F.E.] 

Two graphs; 8 tables Zac F. ENpRess, M.D 

Pontiac, Mich 


RADIATION EFFECTS 


Expert Opinion Concerning Chronic Radiation In- 
juries. G. Hammer, J. Hiller, and A. Jakob. Strah- 
lentherapie 94: 64-71, 1954. (In German) 

Two cases of “radiation injuries” on which expert 
opinion had been requested are reported, and the prin- 
ciples upon which such opinion should be based are 
discussed. 

The first case was that of a white female who had 
been working as an x-ray technician since 1927. She 
exhibited a leukopenia with a relative lymphocytosis of 
40 per cent. These blood changes she attributed to in- 





adequate protection, especially in the earlier years of 
her employment. This case was regarded by the in- 
dustrial physician as one of radiation damage, but that 
opinion was rejected by a higher authority, who found 
the relative lymphocytosis to be due to hyperthy- 
roidism. 

The second patient, a white male, had from 1900 to 
1906 been manager of a technical x-ray laboratory, 
where he tested x-ray tubes by placing his left hand be- 
hind a fluoroscopic screen. After 1906 there was no 
further exposure. In 1930 (twenty-four years after 
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the last exposure) a skin carcinoma of the left hand de- 
veloped, and in the course of several years multiple 
carcinomatous skin lesions were present. In 1951, 
when the patient was last examined, the blood picture 
was normal. The authors chose this case to indicate 
that even high radiation doses over a period of several 
years did not damage the bone marrow. 

Because the diagnostic fundamentals concerning the 
evaluation of radiation injuries are polyvalent, the 
authors recommend that the following three qualifica- 
tions for the existence of radiation damage should be 
met: (a) proved exposure to radiation with excessive 
dosage; (5) causal relationship with proper time inter- 
val; (c) typical clinical findings, especially skin and 
blood changes. 

These criteria have not been satisfactorily met in most 
of the cases in which expert opinion was given. 

HERBERT POLLACK, M.D. 
Chicago, Il. 


Prepenile Scrotum in a Double Monster: Terato- 
logical Considerations. The Hazards of Radiation. 
Thomas Gualtieri and Abraham D. Segal. J. Urol. 71: 
488-496, April 1954. 

Prepenile scrotum represents a rare anomaly in 
which the scrotum assumes a position anterior to the 
penis. The authors present a case of this anomaly ina 
newborn infant which showed many other congenital 
abnormalities, including absence of the left kidney, 
ureter, and adrenal. The infant survived for only two 
months, dying of meningitis. 

There is an extensive discussion of the teratological 
considerations. 

Though neither parent gave a history of exposure to 
radiation the authors take this occasion to consider the 
production of mutations as a result of irradiation of the 
gonads, diagnostically, therapeutically, or by accident. 
They summarize as follows: ‘‘Since mutations are pre- 
dominantly undesirable and their expression deleterious 
to the race, and since radiation-induced mutations are 
far in excess of those spontaneously produced, every 
effort directed to the minimizing, if not the elimination, 
of radiation hazards will be a long step towards the pre- 
vention of maldevelopment. In the words of Muller, 
‘Like most species, we are already encumbered by 
countless undesirable mutations, from which no individ- 


ual is immune.’ In this situation we should draw the 
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practical lesson that, because the great majority of 
mutations are undesirable, their further random pro 
duction in ourselves should so far as possible be rigor- 
ously avoided. Radiologists and their technicians re- 
ceive a dosage of about 0.16 to 0.30 per day despite pres- 
ent available protective measure. It becomes an 
obligation for radiologists to insist that the utmost in 
precautions be taken which are necessary for shielding 

the gonads, be it in industry or in medical practice.”’ 

One roentgenogram; 1 photograph. 
M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla 


Outcome of Pregnancy in Women Exposed to the 
Atomic Bomb in Nagasaki. James N. Yamazaki, 
Stanley W. Wright, and Phyllis M. Wright. Am. J 
Dis. Child. 87: 448-463, April 1954. 

The authors investigated the outcome of pregnancy 
in women who were pregnant at the time of the atomic 
bomb explosion in Nagasaki. Among 30 mothers with 
one or more ‘‘major"’ signs of radiation sickness, /.c., 
epilation, oropharyngeal lesions, purpura, or petechiae, 
who were within 2,000 meters of the hypocenter, there 
were 7 fetal deaths (23.4 per cent), 6 neonatal and in- 
fant deaths (26 per cent), and 4 instances of mental re- 
tardation among 16 surviving children. This is in con- 
trast to the group of mothers without ‘‘major”’ signs but 
within the same distance of the hypocenter, in whom the 
overall fetal mortality was only 10 per cent, and toa 
control group in whom it was about 6 per cent. These 
differences in fetal, neonatal, and infantile mortality 
assumed significant proportions only when the irradia- 
tion was received in the second and third trimesters. 

Anthropometric measurements revealed that in chil- 
dren of, mothers with “‘major’’ signs height and head 
circumference were significantly less than in children 
of the control group. 

It is difficult to evaluate the effect of radiation on 
mortality and morbidity under these circumstances, 
since other factors, such as trauma, burns, infections, 
etc., may have a deleterious effect on the fetus. The 
evidence strongly suggests, however, that radiation, 
either directly to the fetus or indirectly as a result of its 
effect on the maternal tissues, was of considerable im- 
portance in determining the outcome of pregnancy. 

Three charts; 7 tables. Joun J. CRAVEN, M.D. 

Cleveland Clinic 


EXPERIMENTAL STUDIES; RADIOPHYSICS; RADIOBIOLOGY; RADIOCHEMISTRY 


Secondary Roentgen Radiation. Bo Lindell. Acta 
radiol 41: 353-376, April 1954. 

Most of the concepts contained in this article on 
secondary roentgen radiation have been published pre- 
viously. The author here has assembled them in a 
comprehensive survey, bringing out many important 
factors to be considered in the field of roentgenology and 
including practical examples and calculations. 

It is shown that the secondary radiation is dependent 
upon the quality and quantity of primary radiation and 
upon the atomic number of the secondary radiation 


source 

Measurements were made of the 70, 100, 130, and 
160-kv ranges, and the characteristic radiation ranges of 
various elements, as iron, lead, copper, zinc, and tin 
have been plotted according to their specific distribu- 
tions 


The points which the author considers worthy of 
special emphasis are as follows: ‘‘Secondary radiation 
is composed of Compton-scattered rays and fluores- 
cence rays. For elements heavier than Fe, the scat- 
tered rays have little importance. For elements 
lighter than Fe, the fluorescence rays are so soft that 
they will often not penetrate the matter (including air) 
between the secondary radiation source and the point 
of observation. 

“From Fe up to the heaviest elements, the secondary 
radiation (from the viewpoint of dose-efficiency) is al- 
most exclusively fluorescence radiation. In this con- 
nection, K radiation is the most important up to such 
heavy elements as W. The K radiation dose-rate in- 
creas¢s with atomic number, and it depends upon the 
energy of the primary rays (e.g., the tube voltage) how 
far this increase will last. 
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“Pb also gives L radiation of importance. 

“The K radiation from Fe is very soft and will be re- 
duced to less than 10 per cent by a few mm. of any unit 
density material. The remaining scattered radiation 
will give a lower dose-rate than any other secondary 
radiation. Thus Fe is the element that should be used if 
the secondary radiation dose-rate is to be kept low. 

“The K radiation from Cu and Zn is more penetrat- 
ing than the K radiation from Fe. Thus it will affect 
most dose-measurements, giving a higher dose-rate in 
the chamber than after some mm. in, for example, 
tissue. 

“The K radiation from Sn is rather hard. Sn also 
gives a very low scattered intensity and is thus an ideal 
monochromatic radiation source. 

“The L radiation from Pb will affect dose-measure- 
ments in the same way as the soft K radiation from 
lighter elements. 

“Elements such as Fe, Cu, and Zn, which give rather 
high dose-rates without any secondary filter, may be 
covered by a thin layer of some lighter element to re- 
duce the soft K radiation. 

“Light elements (water, tissue, wood) are the most dan- 
gerous from the protection point of view, since they give 
both high dose-rates and penetrating radiation, thus being 
able to cause high integral doses.” 

Twenty illustrations. O. M. RicHarpson, M.D. 

University of Louisville 


Dose Measurements on Secondary Roentgen Radia- 
tion. Rune Walstam. Acta radiol. 41: 348-352, 
April 1954. 

The author describes the technic of measurement of 
secondary roentgen radiation dose rate by use of a 
cardboard ionization chamber in the 70- and 160-kv 
ranges using material of practical interest. He has 
shown that the light elements give high dose rates and 
penetrating radiation and the heavy elements give 
penetrating K radiation and soft L radiation. Iron 
gives a practical minimum dose rate. This article 
confirms the conclusions of Lindell (see preceding ab- 
Stract ). 

Six diagrams. Marco B. Gonza.Lez, M.D. 

University of Louisville 


The Measurement of High-Energy Radiation In- 
tensity. D. V. Cormack and H. E. Johns. Radiation 
Res. 1: 133-157, April 1954. 

To determine the intensity of roentgen or gamma 
radiation by means of an ionization chamber, it is neces- 
sary to obtain a theoretical relation between the radia- 
tion intensity incident on the chamber and the ioniza- 
tion produced in the gas volume of the chamber by the 
secondary electrons set in motion by the radiation. 
This relation will, in general, be a function of the energy 
of the incident radiation, the nature and pressure of the 
gas in the chamber, and the thickness and composition 
of the chamber walls. While various workers have 
considered ionization chambers made of one material 
only, the present authors studied the dependence of 
‘onization upon the atomic number of the chamber 
wall. They favor a simple homogeneous material of 
low atomic number. Low atomic numbers are pre- 
ferred for a number of reasons: (1) The energy absorp- 
tion is largely due to the Compton effect, for which the 
real absorption coefficient is known more accurately 
than it is for the photoelectric and pair-production ef- 
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fects. (2) The energy loss of electrons by bremsstrah- 
lung is less probable. 

From the measurements of the effects of the front 
and back walls of the ionization chamber, it appears 
that, although the contribution of the back wall is very 
small for materials of low atomic number (<5 per 
cent for carbon), it can amount to as much as 40 per 
cent for high atomic numbers. In using an ionization 
chamber for making intensity measurements, it is neces- 
sary to make the back wall of the same material as the 
rest of the chamber and make it sufficiently thick so 
that it produces its maximum effect. For 22-Mev 
radiation, the back-wall thickness required for a lead 
chamber is about 2 gm./cm?. 

The ionization current is found to be proportional to 
air volume for inner chamber dimensions up to about 
5 mm. for both Co® and 22-Mev betatron radiations 

The ratio of the measured ionization currents per 
unit volume in chambers of carbon, aluminum, copper, 
silver, and lead are in reasonable agreement with those 
predicted from theoretical considerations. The maxi- 
mum variation is about 10 per cent, which is found for 
betatron radiation and for the lead chamber The 
maximum discrepancy for cobalt radiation is less than 
5 per cent. It should be possible to make an absolute 
determination of the intensity of monochromatic radia- 
tion with an ionization chamber of low atomic number 
toan accuracy of +5percent. Most of the uncertainty 
is due to doubtful values of the stopping power for elec- 
trons in air and in the wall material 

Nine illustrations; 3 tables. 


Some Characteristics of Biological Damage Induced 
by Ionizing Radiations. L.H.Gray. Radiation Res 
1: 189-213, April 1954. 

In this address before the Radiation Research Society, 
the author considers what features of biological damage 
induced by ionizing radiation may be considered 
characteristic of the agent which produces them and the 
possibility of discerning the early steps in the course of 
the development of radiobiological damage. After 
reviewing his own work and that of others in this field, 
he concludes: ‘All the work we have discussed has not 
taken us very far—just one step—beyond where we 
were ten years ago. It has left the primary lesion at 
the same infinitesimal level of disturbance as when the 
first molecules are ionized or excited. We now know 
that in this state some of the lesions are capable of re- 
pair by physical and chemical means, and others, which 
in themselves would have escaped detection, may be 
developed to the extent of incapacitating the cell 
Thus, infrared irradiation before or after x-irradiation 
may increase threefold the chromosome structural dam- 
age induced by a given dose of x-rays, whereas cultiva- 
tion of bacteria at suboptimal temperatures on a suit- 
able medium can repair two-thirds of the lethal damage 
induced by x-rays. We have seen that irradiated virus 
is more open to attack by a chemical agent than is 
unirradiated virus, even though, when not exposed to 
the chemical, it would have been judged to be unin- 
jured because able to reproduce itself in a perfectly 
normal manner. The center of interest has moved dur 


ing the last ten years from physics to chemistry. We 
have very much to do in the next ten years, disentang- 
ling immediate and delayed chemical changes from the 
influence of metabolism on the development of radio 
biological lesions.” 

Eleven illustrations 
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Studies on the Problem of Radium Poisoning. 
Elimination of Radioactive Material from the Animal 
Body During the First Weeks Following Its Introduc- 
tion: Experimental Observations on Dogs. Hermann 
Muth. Strahlentherapie 94: 126-136, 1954. (In Ger- 
man) 

In connection with 2 cases of radium poisoning in the 
human body, in which the excretion of the radioactive 
substances was carefully studied, the author reports 
his experiments with dogs. Radium was adminis- 
tered intravenously in the one animal and orally in the 
second, and feces and urine were separately collected 
at twenty-four-hour intervals. A daily blood count 
was made and the blood was tested for radioactivity. 
The results are presented graphically in excretion and 
activity curves. A striking observation was the rapid 
drop in excretion of the radium in the stool and urine 
from the first to the second and again to the third day. 

Following oral ingestion the radium excretion within 
the first two days was seven times that following intra- 
venous injection. With oral administration the blood 
picture revealed a drop in erythrocytes and leukocytes 
from the second day on, whereas with the intravenous 
method this drop began on the first day and was more 
persistent. These observations are discussed and com- 
pared with the results of other authors. 

The author stresses the importance of these experi- 
ments for the diagnosis of radium poisoning in human 
beings by determination of the radium excretion in 
stool and urine. 

Eight graphs. HERBERT POLLACK, M.D. 

Chicago, IIl. 


Effect of Radiation Lethality of Various Agents Rel- 
evant to the H,O.-Catalase Hypothesis. Robert N. 
Feinstein, Gladys J. Cotter, and Madeleine M. Hamp- 
ton. Am. J. Physiol. 177: 156-160, April 1954. 

It is well established that hydrogen peroxide is formed 
by the action of ionizing radiations on aqueous media 
or even pure water unless specially de-aerated. Be- 
cause H.O, is known to be toxic, the authors investigated 
its role in the radiation syndrome. This was done 
by observing the action of agents of possible relevance 
to HO. and the enzyme catalase, chief protective 
mechanism against H.O:, toxicity. 

A large group of CF mice, about forty-five days old, 
were given 550 r whole-body x-irradiation at 44 r per 
minute. At various times after irradiation 10 mice 
were injected intraperitoneally with 25 mEq. H2,O:/kg. 
and 10 with 15 mEq. H.O2/kg. Some mice received six 
injections weekly of 10 mEq. H,O./kg. prior to irradia- 
tion. Other animals were given sodium azide, hydrox- 
ylamine, or iodoacetate alone or in combination with 
irradiation or H,O,. Assays of liver catalase were made 
in the various groups. 

Despite widespread distribution of catalase, HO. was 
found to be a toxic substance even in doses well below 
those which produce oxygen embolisms. The toxicity 
of intraperitoneal HO. was greatly increased by the 
prior injection of sodium azide, a potent inhibitor of 
catalase. Hydroxylamine, an even more potent inhibi- 
tor of catalase in vitro, did not, however, increase the 
toxicity of H.Os, nor did it protect mice from the lethal 
effects of whole-body irradiation. This difference is 
explained by the fact that injected hydroxylamine is 
apparently bound or metabolized and so is no longer 
available for other biological effect. lIodoacetate, 
which alkylates sulfhydryl groups, increased the leth- 
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ality of intraperitoneal H:,O. and of whole-body 
irradiation. 

Prior irradiation increased the lethality of intraperi- 
toneal H,O). On the other hand, animals repeatedly 
injected with low doses of HO, showed a resistance to a 
massive dose of H2O2, but not to a lethal dose of x-rays. 
The effect of azide in protecting animals from lethal 
doses of x-rays cannot be traced to a catalase mechanism. 

Seven tables. 


Effect of X-Irradiation on Connective Tissue Ground 
Substance. Robert H. Edgerley. Am. J. Physiol. 
174: 341-346, September 1953. 

Previously it was shown that connective-tissue bullae, 
produced by subcutaneous injections and measured 
two hours after injection, were smaller in irradiated mice 
than in control animals (Am. J. Physiol. 171: 668, 
1952. Abst. in Radiology 61: 471, 1953). Two ex- 
periments are now described in which the size of con- 
nective-tissue bullae produced by injections with isos- 
motic sucrose, hypertonic sucrose, and histamine solu- 
tions were compared in normal and irradiated mice 
at different times after injection. In one experiment 
the bullae were measured at 1, 4 1/2, and 8 minutes 
after injection; in the other at 8, 36, and 162 minutes. 
The mice received 500 r whole-body irradiation, at 250 
kv, approximately twenty-four hours before injection 

The following conclusions are drawn: Previous ir- 
radiation causes a more rapid breakdown of bullae pro- 
duced by subcutaneous injections. Evidence indicates 
that this is a special process and is not merely an in- 
crease of rate of the process by which such bullae nor- 
mally break down. Previous irradiation decreases the 
size of the bullae produced on injection, apparently by 
decreasing the amount of mucopolysaccharide available. 
Histamine apparently stimulates the formation of 
mucopolysaccharide in the ground substance. On the 
basis of this inference, it is concluded that the dose of 
x-rays employed did not inhibit mucopolysaccharide 
formation. The ground substance acts as a differen- 
tially permeable membrane to hypertonic sucrose solu- 
tions, so that bullae formed by such solutions take up 
water either from the blood stream, the intercellular 
space, or from both. Capillary permeability, i.e., the 
rate of exchange of materials between the capillaries 
and the tissues, is conditioned by the permeability of 
the investing ground substance. Under the experi- 
mental conditions, neither histamine nor hypertonic 
sucrose increased the permeability of the capillaries. 
Irradiation increased capillary permeability through its 
effect on the ground substance. 

Six graphs; 2 tables. 


Terminal Phenomena Associated With Massive 
Doses of X-Rays. Howard L. Andrews and Kirkland 
C. Brace. Am. J. Physiol. 175: 138-140, October 
1953. 

A series of 22 guinea-pigs were exposed to 25,000 r of 
X-rays over the whole body or with various areas 
shielded. Measurements of rectal temperature, electro- 
cardiograms, and single lead electroencephalograms 
were taken at intervals until death or sacrifice for blood 
studies. 

All animals showed a striking drop in the heart rate 
and body temperature and slow waves appeared in the 
electroencephalogram. Clinical signs of central ner- 
vous system dysfunction appeared after a few thou- 
sand roentgens had been delivered, and these persisted 
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until death. The dysfunction seems to be subcortical 
and not the direct result of ionization in the tissue. 
Two graphs. 


Further Studies on the Incidence of Lymphomas in 
Mice Exposed to X-rays and Given Sex Hormones. 
W. U. Gardner and J. Rygaard. Cancer Res. 14: 205- 
209, March 1954. 

Previous studies by the authors and others have dem- 
onstrated the lymphomagenic action of roentgen rays 
and estrogens in mice, while testosterone has been shown 
to exert an opposite effect. Furthermore, in one strain 
of mice in which lymphomas normally occur more fre- 
quently in females, the incidence was reduced by tes- 
tosterone to approximately that of intact males. 

In a further study of the effects of sex hormones on 
tumor incidence following irradiation, the authors used 
mice of the ‘‘BC”’ hybrid strain. The animals were 
submitted to whole-body roentgen irradiation, follow- 
ing which some were given testosterone in sesame oil, 
some estradiol benzoate in the same vehicle, and some 
sesame oil alone. The tumors observed following ir- 
radiation were mostly lymphomas arising in the thymus 
and were locally invasive. Their incidence was twenty- 
five times that in a group of unirradiated controls. 
In some of the older mice, reticulum-cell sarcomas de- 
veloped but these were seen less commonly than in un- 
irradiated animals. 

There was no significant difference in lymphoma in- 
cidence in mice less than forty days old and those over 
sixty days. The incidence in females was three times 
greater than in the males. 

Testosterone given following irradiation inhibited the 
lymphomagenic action of x-rays, whereas estradiol 
benzoate augmented the incidence, especially in males. 

An incidental finding of interest was the occurrence 
of adrenal medullary tumors in 3 mice over 500 days 
old. Also of interest was the unique organization of 
the reticulum of the mediastinal lymphomas. A photo- 
micrograph is reproduced displaying this. 

Five photomicrographs; 2 charts; 4 tables. 

SypDNEyY F. Tuomas, M.D. 
Palo Alto, Calif. 


Influence of Repeated Small Doses of Radiation on 
the Fertility and Number of Young of White Mice. 
H. and M. Langendorff. Strahlentherapie 94: 119- 
125, 1954. (In German) 

The authors used for their experiments 117 male 
white mice which were irradiated daily with 2.5 r for a 
period up to 320 days; 108 male white mice served as 
controls. 

The irradiated male mice were paired with normal 
female animals and at an administered total dosage up 
to 200 r showed a slight decrease of fertility. This was 
followed by a minor temporary increase of the fertility 
between 200 and 400 r. After this slight increase, a 
rapidly decreasing fertility was noted in comparison to 
the controls. This was attributed to aging of the ani- 
mals as well as to radiation effect. The number of 
young per litter was not influenced by irradiation. 

The changes in fertility rate after irradiation are at- 
tributed mainly to impairment of certain constitutional 
factors. In view of the unchanged number of young in 


the litter, genetic factors, such as a damage of the 
chromosome substance, seem not to be involved. 
One graph; 2 tables. 


HERBERT PoLiack, M.D. 
Chicago, II. 
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Influence of Ganglionic Blocking Agents on Survival 
Time in Irradiated Mice. Thomas J. Haley, John 
Heglin, and Eve McCulloh. Radiation Res. 1: 176- 
179, April 1954. 

An investigation of ganglionic blocking agents 
Banthine, nicotine, Prantal, tetraethyl-ammonium 
chloride, Su-1194, and Pendiomide dibromide—re- 
vealed that these drugs are not beneficial in radiation 
injury in mice. Such drugs were found neither to in- 
crease nor decrease the survival time nor to decrease 
the overall mortality. Peripheral cholinergic blockade 
had a greater effect on survival time than did ganglionic 
blockade. 


Protective Effect of Acetyl-Beta~Methylcholine, 
Carbamylcholine and Atropine on X-Irradiated Mice. 
W. T. Burnett, Jr., A. W. Burke, Jr., and A. C. Up- 
ton. Am. J. Physiol. 174: 254-258, August 1953. 

A decrease in the radiation-induced mortality of C;, 
BL mice was obtained by the intraperitoneal injection 
of either of the parasympathomimetic agents, acetyl-8- 
methylcholine and carbamylcholine, before exposure to 
x-rays. Treatment with either drug raised the 28-day 
LD 50 by 200-300 r. Neither drug, however, de- 
creased the mortality when administered after irradia- 
tion. 

Atropine sulfate, a potent parasympathetic blocking 
agent, counteracted the protective action of acetyl-s- 
methylcholine. When given alone it failed to decrease 
the mortality of mice exposed to 800 r of total-body x- 
irradiation 

The authors believe that further examination of the 
protective effects of the parasympathomimetic and 
sympathomimetic agents is indicated. 

Four graphs; 1 table. 


Effect of Cell-Free Aqueous Extracts from Normal 
and Irradiated Spleens on X-Ray Induced Mortality in 
Mice. Friedrich Ellinger. Naval M. Res. Inst. Rep. 
12: 25—40, Feb. 10, 1954. 

Total-body x-irradiation was administered to mice in 
doses corresponding to LD 80, 55, and 30/14 days re- 
spectively. Starting on the day of irradiation, a cell- 
free aqueous extract, which was prepared from normal 
and irradiated spleens of mice, was injected in doses of 
0.3 c.c. daily for six days. Control mice were injected 
with 0.3 c.c. saline. The influence of these spleen ex- 
tracts on the mortality rates was observed for twenty- 
eight days 

Extracts made from normal spleens enhanced the 
x-ray induced mortality for the first two weeks at all 
three dose levels, while the spleen extracts from mice 
exposed to the LD 30 produced a statistically significant 
reduction in mortality from this x-ray dosage, mani- 
fested after the fourteenth day following irradiation. 
Similar extracts prepared from spleens of mice exposed 
to LD 55 and injected into mice exposed to the same 
x-ray dose failed to show this reductive effect 

The significance of these findings for normal and 
abnormal leukopoiesis and the effects of ionizing radia- 
tion thereupon are discussed. 

Seven figures. 


Effect of X-Irradiation Upon the Performance of 
Daily Exhaustive Exercise by the Rat. D. J. Kimel- 
dorf, D. C. Jones, and T. J}. Castanera. Am. J. Phys- 
iol. 174: 331-335, September 1953. 

In 1951 (Am. J. Physiol. 167: 626, 1951. Abst. in 
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Radiology 59: 634, 1952), the authors described an in- 
vestigation of the influence of exhaustive exercise on 
the mortality of rats irradiated with various doses of 
x-rays. The study now reported was made to deter- 
mine the effects of whole-body irradiation upon the 
performance of rats in a standardized intensive exercise 
test continued for several weeks following irradiation. 
As the test of performance swimming was again selected, 
since it constitutes an intense form of physical effort and 
exhaustion is readily discernible. The total x-ray doses 
(air) employed were 300, 500, 600, 700, 860, and 1,000 r. 
Radiation factors were the same as in the earlier investi- 
gation. 

Rats were required to swim daily on five consecutive 
days for periods as long as nine weeks after irradiation. 
Exposure to doses of 300-1,000 r depressed the ability to 
perform in this test, the magnitude of depression in per- 
formance being dependent upon the size of the x-ray 
dose. Irradiated animals surviving the period of test- 
ing recovered sufficiently by the ninth week after irra- 
diation to attain their pre-irradiation performance 
level, although they were not identical in performance 
with concurrently tested non-irradiated animals. Ani- 
mals dying soon after irradiation were nearly normal in 
performance, while animals dying later had a lower per- 
formance level, varying with the length of the post- 
irradiation survival period. 

Three graphs; 2 tables. 


Choline Studies in Rats Following Whole-Body X- 
Irradiation. Dorothy J. Buchanan, William J. Darby, 
E. B. Bridgforth, Granville W. Hudson, and J. Ann 
Efner. Am. J. Physiol. 174: 336-340, September 1953. 

An increase in the urinary excretion of choline or 
choline-like materials has been reported in animals 
poisoned with carbon tetrachloride. Because of the 
similarity between the effects of x-irradiation and those 
produced by hepatotoxic substances, such as carbon 
tetrachloride, the authors have studied choline metab- 
olism in irradiated animals. The LD 50 at thirty days 
after x-irradiation for female Sprague-Dawley rats 
weighing about 200 gm. at the time of irradiation was 
found to be 665 + 13 r in air or 858 + 17 r with back- 
scatter. 

No significant change in urinary choline excretion 
was observed in rats following irradiation with 500 r 
with back-scatter. 

Studies of the plasma phospholipid choline content 
for periods up to four weeks after 500 r and four weeks 
after 650 r irradiation, including back-scatter, revealed 
no significant changes due to the irradiation. When, 
however, the plasma phospholipid choline and phos- 
phorus were studied forty-eight hours after intense 
whole-body irradiation (500-2,000 r including back- 
scatter) of fasted female rats, significantly higher levels 
were found for each increased level of irradiation. The 
liver was also larger in proportion to body weight than 
in the comparable controls, but the fat content of the 
organ was not raised. None of the irradiation effects 
observed were usable as indicators of early irradiation in- 
jury. 


Adrenal Cholesterol, Liver Glycogen and Water Con- 
sumption of Fasting and X-Irradiated Rats. L. F. 
Nims and Elizabeth Sutton. Am. J. Physiol. 177: 
51-54, April 1954. 

Whole-body irradiation is known to bring about in- 
creased activity in the pituitary-adrenal system, mani- 
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fested biochemically by a decrease in the ascorbic acid 
and total cholesterol levels of the adrenal gland, and 
alterations in liver glycogen. Many species of animals 
show some decrease in food intake after irradiation, but 
the largest percentage loss of body weight is probably in 
the rat. A problem of some importance then, par- 
ticularly when liver glycogen levels of whole-body ir- 
radiated rats are being considered, is the relating of the 
contribution of the radiation-induced decrease in food 
intake to the observed biochemical changes. This 
problem is complicated by the fact that fasting alone 
causes an immediate decrease in liver glycogen sufficient 
to bring about increased pituitary-adrenal activity, 
which tends ultimately to increase liver glycogen. 

The water consumption was estimated and the 
glucose equivalent of liver glycogen determined in male 
Sprague-Dawley rats, normal and hypophysectomized, 
given 500 r whole-body irradiation (half-value layer 0.9 
mm.Cu). The animals were placed about 50 cm. from 
the target, where the dose rate was about 150 r per 
minute. 

The authors conclude that the changes that take 
place in the water consumption and liver glycogen 
levels in rats on the second day of fast can be inter- 
preted as being the result of a slowly developing stress 
stimulus, since they do not take place in the hypophy- 
sectomized fasting rat. 

The responses to whole-body x-irradiation in the rat 
are in part due to a stimulation of the pituitary-adrenal 
system and in part due to the decreased food intake. 
The rapid increase in water intake and the rapid de- 
crease in adrenal cholesterol level are primarily the re- 
sult of increased activity in the pituitary-adrenal sys- 
tem. The initial fall in liver glycogen is principally a 
consequence of the decreased food intake. The pitui- 
tary-adrenal system acts after irradiation to prevent the 
fall in liver glycogen from being as great as it would be 
in simple fasting. 

Eight graphs. 


Indirect Effects of Localized Deuteron Irradiation of 
the Rat. \V. P. Bond, M. N. Swift, S. T. Taketa, G 
P. Welch, and C. A. Tobias. Am. J. Physiol. 174: 
259-263, August 1953 

Attempts to separate clearly direct from indirect ef- 
fects of x-irradiation in small animals suffer from the 
virtual impossibility of shielding completely any 
sizable portion of the body during exposure because of 
scatter beneath the shield. The difficulty of localizing 
irradiation exactly can be overcome to a large extent 
by the use of a high-energy deuteron beam, since lateral 
scatter from its path in the tissue is negligible. In the 
investigation reported here, a cylindrical 5/8-inch beam 
of 190 Mev deuterons was employed to study the in- 
direct effects of irradiation on the weights of spleen, 
thymus, adrenals, kidneys, and testes following doses of 
3,564 rep to head, liver, adrenal, intestine, or hindquar- 
ter regions of the rat. The animals were killed at one, 
three, six, and nine days post-irradiation. 

The changes observed in the thymus, spleen, and ad- 
renal weights in the several experimental groups were 
those characteristic of pituitary-adrenal stimulation, 
and occurred only if and when the irradiation given im- 
posed severe stress upon the animal as indicated by the 
appearance of gross symptoms of illness and body weight 
loss. These indirect effects of irradiation thus appeared 
to be manifestions of the ‘‘general adaptation syndrome.” 
The early indirect effects on spleen and thymus weights, 
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which were noted on the third day, were not obtained 
by irradiation of the adrenals or of the pituitary (ex- 
posure of head) per se. Conversely, such indirect ef- 
fects, mediated through the pituitary-adrenal mech- 
anism, were not prevented by massive doses to the 
pituitary or adrenals when stress resulting from damage 
to other tissues was simultaneously present. Changes 
in kidney and testis weights roughly paralleled body 
weight loss. 
One figure; 1 table. 


Activity of Thyroid of Cold-Exposed Rats Evaluated 
by I'*! Uptake and Histometric Studies. Boris Catz, 
Ihsan El Rawi, and Ernest Geiger. Am. J. Physiol. 
174: 29-32, July 1953. 

The authors describe an investigation of the relation- 
ship between the structural changes in the thyroid, the 
24-hour collection, and the rate of accumulation of I'*!, 
in rats exposed to cold, with special reference to the 
effect of the amount of iodine in the diet. 

In rats exposed to cold (3° C.) as well as in animals 
kept at room temperature (24-26° C.), an inverse re- 
lationship was found between the daily amount of die- 
tary iodine intake and the collection of I'*' tracer dose 
by the thyroid gland. The mean acinar cell height was 
not altered if the daily iodine intake was maintained at 
least at the minimum level of 1.5 or 2 4 

The 24-hour collection values of I'*' were the same 
for cold-exposed animals as for controls (24-26° C.), 
suggesting a dissociation between uptake and the high 
mean acinar height observed. This dissociation seems, 
however, to be only an apparent one, since accumula- 
tion-rate studies indicate a rapid accumulation of I'*! 
by the thyroid of cold-exposed animals, thus revealing 
the hyperplasia of the gland. 

The authors’ experiments seem to indicate that in 
cold-exposed animals the turnover and utilization of 
thyroid hormone is greater than in rats treated with 
TSH. 

Purina chow, due to its high iodine content, hinders 
the collection of 1**! by the thyroid gland.* This effect 
can be eliminated by fasting the animals for twenty-four 
hours immediately after administering a tracer dose. 

One graph; 1 table 


Leukemia in Guinea-Pigs. Charles C. Congdon 
and Egon Lorenz. Am. J. Path. 30: 337-359, March- 
April 1954. 

The overall incidence of leukemia in a series of 303 
irradiated and non-irradiated guinea-pigs, one year of 
age or over, studied at the National Cancer Institute, 
was 3.3 percent. The incidence was 3.6 per cent in 112 
Strain 2 guinea-pigs, 6.7 per cent in 30 Strain 13 guinea- 
pigs, and 2.5 per cent in 161 heterogeneous hybrid 
guinea-pigs. No significant difference was found in in- 
cidence between irradiated and unirradiated animals. 
The impression was gained, however, that leukemia 
appeared at an earlier age in the irradiated animals. 
In a series of 111 carcinogen-treated guinea-pigs re- 
ported on by Heston and Deringer (J. Nat. Cancer Inst. 
13: 705, 1952) the incidence of lymphatic leukemia was 
2.7 per cent. Combining the two series gives an inci- 
dence of leukemia of approximately 3 per cent in 414 
guinea-pigs. 

_ Since both chemical carcinogens and irradiation will 
induce lymphatic leukemia in some laboratory animals, 
it seems unwarranted to conclude from data available at 








present that these agents are non-cancerigenic in the 
guinea-pig, as far as leukemia is concerned. 

In 6 guinea-pigs leukemia appeared suddenly without 
evidence of preceding alterations of the peripheral 
leukocyte count. In 2 animals the peripheral leukocyte 
count was altered for prolonged periods prior to the 
appearance of leukemia. 

The necropsy findings in the 10 animals with primary 
lymphatic leukemia were remarkably alike. Several 
animals showed localization of leukemia cells at old 
inflammatory sites in the lungs, kidneys, and urinary 
bladder. 

Transplantation of leukemia was accomplished for 4 of 
the primary cases. It was attempted only in inbred 
strains, and 100 per cent takes were observed. The 
different transplant lines showed variation in the dura- 
tion of the disease and degree of local tumor formation 

Thirteen photomicrographs; 3 graphs; 4 tables 


Effect of 400 Fractional Whole Body »-Irradiation in 
the Burro (Equus asinus asinus). Bernard F. Trum, 
J. Haley, Murray Bassin, John Heglin, and John H 
Rust. Am. J. Physiol. 174: 57-60, July 1953 

In an earlier paper (Radiology 60: 579, April 1953), 
the authors reported the responses obtained in the burro 
after single exposures to high-energy gamma rays. 
The investigation described in the present article was 
conducted to ascertain the type of response that might 
be obtained when the burro was subjected to fractional 
whole-body gamma irradiation and to determine if this 
species differed from others previously studied. 

Nine male burros were exposed to 400 r Co® gamma 
ray whole-body irradiation daily for ten days. The 
radiation flux was approximately 48 r/hour. Blood 
samples were obtained daily, except on the seventh and 
tenth irradiation days, within one hour after completion 
of the exposure. 

The response to irradiation was similar to that ob- 
served in other animals. During the first exposure the 
animals appeared normal but with each subsequent ex- 
posure they became more listless. The first death oc- 
curred after 1,600 r had been administered, but 7 of the 
9 burros received 3,600 to 4,000 r before death inter- 
vened. Anorexia and a reduced water intake were ob- 
served beginning on the second irradiation day and 
continuing until exitus. A pronounced hyperferremia 
was observed one hour after completion of the first 400 r 
exposure and this condition increased up to the sixth 
irradiation day. Plasma-iron values were significantly 
elevated in most animals prior to death 

Two graphs; 2 tables. 


Lethal Effect of Intragastric Irradiation in the Dog. 
Armand Littman, Benum W. Fox, Harold M. School- 
man, and A. C. Ivy. Am. J. Physiol. 174: 347-351, 
September 1953. 

In a previous paper (Gastroenterology 24: 517, 1953 
Abst. in Radiology 62 : 797, 1954), the authors described 
their technic for intragastric irradiation in the dog and 
the effects on gastric acidity. They now record their 
observations on the effect of lethal doses and describe 
experiments on the nature of their action 

Lethal doses of intragastric irradiation were given to 
7 fistula dogs, using radium (1 dog), 9,000 mg. hours; 
strontium” (2 dogs), 12.0 curie-hours; ruthenium™*- 
rhodium" (4 dogs), 4,760 roentgen-8-equivalents (rbe) 
or 0.6 curie-hours. 

Similar manifestations occurred in all animals, be- 
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ginning with anorexia and vomiting in the third week. 
Dehydration, weight loss from 36 to 52 per cent, hemo- 
concentration and leukocytosis with eosinopenia and 
lymphopenia developed and persisted until death within 
two months of exposure. 

Irradiation of the isolated stomach (‘‘total pouch’’) 
was performed in 9 dogs, with similar doses. These 
animals all became ill during irradiation and, without 
gastrectomy, expired within one month, and in 3 of 4 
instances within three days of completion of the ex- 
posure 

In 3 of 5 dogs, gastrectomy performed after ‘‘lethal”’ 
exposure appeared to have prevented death. This re- 
sult indicates that damage to the stomach itself is at 
least in part responsible for death due to intragastric 
irradiation under the experimental conditions employed 

One photograph; 1 graph; 2 tables. 


Synergistic Effect of Internal Irradiation and Phle- 
botomy on Production of Cirrhosis and Ascites in Dogs. 
P. F. Hahn, Ella Lea Carothers, and Houston Brum- 
mit. Am. J. Physiol. 175: 162-166, October 1953. 

The intravenous administration of large amounts of 
radioactive colloidal gold results in massive irradiation 
of the liver and spleen. In young dogs this may pro- 
duce an ascites and hepatic cirrhosis, but in large series 
of adult dogs under similar conditions ascites did not 
develop. It was found, however, that when phlebot- 
omy is superimposed upon such irradiation procedures 
it is possible to produce ascites in adult dogs even with 
relatively small amounts of internal irradiation. It is 
suggested that by phlebotomy some agent is removed 
from the circulation which normally is protective both 
toward the damaging effect of the accumulation of large 
amounts of fat and toward the effect of internal irra- 
diation directed largely to the hepatic region. 

One table. 


Effect of X-Irradiation on Serum Potassium and 
Sodium Levels in Rabbits. Raymond D. Goodman 
and Marcus Vogel. Am. J. Physiol. 175: 29-32, Octo- 
ber 1953 

It has been shown that tissue potassium stores are 
depleted as the result of acute whole-body x-irradiation 
(see, Radiology 61: 97, 1953). The tissues most af- 
fected are the ones known to be radiosensitive, namely, 
blood cells, lymphatic tissue, bone marrow, spleen, and 
the gastrointestinal tract. In view of these observa- 
tions, it seemed likely that potassium loss would be 
reflected as an increase in serum potassium concentra- 
tion at some time during the post-irradiation period. 
Moreover, it was theorized that high serum potassium 
levels, even though temporary, might contribute to the 
morbidity, and perhaps mortality, of the radiation syn- 
drome. The authors describe an investigation to test 
that theory. 

Twenty-nine male Dutch rabbits, each weighing 1,200 
+ 200 gm., were exposed to acute whole-body irradia- 
tion in dosages ranging from 600 to 850 r. The physi- 
cal factors were: 250 kv, distance 50 cm., 0.5 mm. cop- 
per parabolic filter, 1.0 mm. aluminum filter and 0.21 
mm. copper inherent filter; 40 or 60 r per minute 
Serial determinations of the serum potassium and so- 
dium concentrations were made. None of the deaths 
occurring from either radiation shock or radiation 
sickness could be attributed to a significant change in 
these serum electrolytes. In several instances a high 
serum potassium was observed at the time of death in 
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rabbits dying from radiation shock. This appeared to 
be a terminal event rather than an etiologically related 
phenomenon. 

Three tables. 


Cysteine Protection of the Cornea Against Beta 
Radiation. James E. McDonald. Arch. Ophth. 51: 
301-310, March 1954. 

Studies of the protection of the cornea by cysteine 
against irradiation were carried out to determine two 
points: (1) Is local administration of cysteine effective 
for prophylaxis of radiation lesions of the cornea? (2 
Does cysteine have a protective effect against beta 
radiation as well as x-radiation? 

The source of the beta rays in this investigation was 
a RA-1 Sr®Y™ applicator. The effective electron re- 
sults from the disintegration of Y* to stable Zr™, with 
a maximum energy of 2.16 and an average energy of 
0.8 Mev. No gamma radiation is produced. The 
depth dose is comparable to that of radon. 

One eye of a rabbit was injected subconjunctivally 
with a total of 1.0 c.c. of isotonic saline partly above 
and partly below the limbus. The animal was then 
anesthetized, and the strontium applicator placed in 
firm contact with the cornea. The beta dose adminis- 
tered varied in the different experiments from 27,000 to 
40,000 rep. The other eye was then prepared by in- 
jecting subconjunctivally in two areas a total of 1.0 c.c 
of 5 to 8 per cent freshly prepared cysteine. After an 
interval of fifteen minutes to more than one hour, this 
eye was given the same exposure as the opposite, saline- 
injected eye. The rabbits were divided into four series 
according to the dose of beta rays, the concentration of 
cysteine, and the time interval between injection of the 
cysteine and irradiation of the eye. At intervals of 
two weeks, one month, and two months, the corneal 
lesions produced by the beta rays were graded accord- 
ing to a modification of the method described by 
Hughes and Iliff (Am. J. Roentgenol. 56: 502, 1946). 

Series 1 consisted of 10 rabbits receiving a dose of 
27,000 rep fifteen to twenty minutes after subconjunc- 
tival injection of 5 per cent cysteine. The average 
grade for lesions in the protected corneas was less than 
that for the control eyes, especially after one to two 
months. There was, however, some individual varia- 
tion in these eyes, exposed to a relatively low dose, 
which made this protective effect uncertain. 

In Series 2 (14 rabbits), the dose of beta rays was in- 
creased to 40,000 rep, which is well above the minimum 
inflammatory dose. The average lesions strongly sug- 
gested a protective effect of the cysteine. Five of the 
cysteine-protected eyes showed no lesions, while opaci- 
ties developed in all of the unprotected eyes. 

In Series 3? (4 rabbits), the time between injection of 
5 per cent cysteine and exposure to 40,000 rep was in- 
creased to one hour. Two of the rabbits died of inter- 
current disease before the first reading. The two-week 
reading in the other animals showed an average corneal 
lesion of the cysteine-protected eyes of 0.12, as against 
an average in the control eyes of 4.37. 

Series 4 (22 rabbits) utilized the increased absorption 
time of one hour, and the concentration of cysteine was 
stepped up to8 percent. A definite protective effect of 
the cysteine was observed at two weeks. In all 22 
animals, the lesion in the control eye was worse than in 
the cysteine-protected eye. This protective effect 
continued to be noted in the one-month reading with 
but 2 exceptions. 
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The author concludes that in rabbit eyes the sub- 
conjunctival injection of a total of 1 c.c. of 8 per cent 
cysteine (free base) in two areas protects the epithe- 
lium, stroma, and endothelium of the cornea against the 
application of 40,000 rep of beta radiation one hour 
later with the Sr® ophthalmic applicator. 

Ten photographs and photomicrographs; 5 charts; 
3 tables 


Historadiographic Demonstration of Diodrast in the 
Rabbit Kidney. Arne Engstrém and Bertil Josephson. 
Am. J. Physiol. 174: 61-64, July 1953. 

The authors describe an attempt to study by histo- 
radiography (microradiography) the localization of 
Diodrast in the rabbit kidney and its relation to the 
total amount of material injected. Diodrast is readily 
excreted by the tubular cells of the kidney and when 
given simultaneously with phenol red it depresses the 
excretion of the dye. 

After the injection intravenously of massive doses of 
Diodrast (8 ml. 35 per cent Diodrast/kg. body weight), 
an accumulation of the contrast material was found 
inside the transferring tubular cells of the kidneys. 
With moderate doses, intracellular Diodrast was ob- 
served in only part of the animals, and after small 
doses no Diodrast could be seen. This may be due to 
the limited sensitivity of the method employed, but it 
can also be attributed to the fact that the transferring 
cells were not working at their full capacity and the 
Diodrast was therefore not accumulated in the cells. 

Three historadiograms; 3 graphs. 


Iodine Concentration in Rabbit Kidneys After Dio- 
drast Injection. Mechanism of Renal Tubular Ex- 
cretion. Bertil Josephson and Julia Kallas. Am. J 
Physiol. 174: 65-71, July 1953. 

The concentration of iodine was determined in the 
kidneys of rabbits injected intravenously with varying 
amounts of Diodrast (0.1-16 ml. 35 per cent solution 
kg. body weight ) and killed after three to sixty minutes. 
The concentration was compared with the simultane- 
ous concentration in plasma and liver tisstife and with 
the excretion in the urine 

Whether the concentration of Diodrast iodine in the 
kidneys was plotted against time after the injection or 
against the injected amount of Diodrast, the resulting 
curves were in accord with the theory that, according 
to the known limitations in tubular transport, the 
Diodrast concentration in the kidneys was mainly 
that in the urine in the tubules. 

The concentration of Diodrast in the kidneys was 
examined also in experimental uranyl nephritis, and 
after injections of PAH (p-aminohippuric acid), carin- 
amide, and Salyrgan. The results obtained by the 
authors and those of other investigators indicate that 
an accumulation of Diodrast in the tubule cells can 
occur when these cells are offered more Diodrast than 
they can excrete, i.e., when the plasma Diodrast con- 
centration exceeds the depression limit. Their ca- 
pacity to store Diodrast under such circumstances 
seems to be limited. 

Six graphs; 1 table. 


Lethality and the Biological Effects of X-Rays in 
Paramecium: Radiation Resistance and Its Vari- 
ability. Ralph Wichterman and Frank H. J. Figge. 
Biol. Bull. 106: 253-263, April 1954. 

The authors found that irradiation with x-rays mark- 





edly increases the viscosity of the protoplasm of 
Paramecium caudatum; greater dosages lead to ir- 
reversible coagulation. With increased irradiation, 
paramecia become immobilized, assume a_ broadly 
ellipsoidal form, and settle on the bottom of the ir- 
radiation chambers. Contractile vacuoles function 
more slowly and occasionally become abnormally large. 
Prior to death, cyclosis ceases and the protoplasm be- 
comes darker and vacuolated. Clear, blister-like 
swellings appear at the pellicle. Before death, waves 
of trichocysts are extruded, suggesting that their func- 
tion may represent an injury-reaction. Finally, para- 
mecia frequently become subspherical before their dis- 
integration. 

One of the most important factors influencing the 
lethal effects of irradiation was the degree and extent 
of exposure of the fluid containing paramecia to air 
Paramecia in hanging drops were killed by dosages 
(170,000 r) that exhibited no lethality for paramecia in 
larger volumes of culture fluid. This difference in 
lethality occurred even though the number of para- 
mecia per unit volume was kept uniform in both drops 
and larger volumes. 

A new method using Nylon syringes was devised to 
minimize the variability of irradiation effects. Sur- 
vival curves were established for Paramecium caudatum 
with this new method, and it was found that the LD 50, 
in twenty-four hours, was approximately 340,000 r. 

Five illustrations 


Protective Action of Low Oxygen Tension and 
Epinephrine Against X-Ray Mortality in the Chick. 
S. Phyllis Stearner, Emily J. B. Christian, and Austin 
M. Brues. Am. J. Physiol. 176: 455-460, March 1954. 

This report is concerned with the effect of low oxygen 
tension, epinephrine, and combined treatment upon 
the radiation syndrome in the chick. The mechanism 
of action of epinephrine in protecting against radiation 
mortality was investigated through studies of renal 
function and blood pressure. 

White Leghorn cockerels, three to four days after 
hatching, were exposed to 1,000 r x-rays at 43 or 6 
r/min. and to doses of 600 r to 2,000 r at 43 r/min. 
Physical factors were: 200 kv., 15 ma., 0.56 mm. Cu, and 
3.0 mm. Bakelite filtration, target-field distance 16 or 
46 inches. Chicks exposed at low oxygen tension were 
irradiated in groups of four in an air-tight Lucite box. 
The gas mixture, either 7 per cent O, and 93 per cent 
Nz or 10 per cent O, and 90 per cent N», was bubbled 
through water, entered the box through one centrally 
located duct, and escaped through four lateral openings 
to which 1-foot lengths of rubber tubing were attached. 
The gas was flushed through the box for one or two 
minutes before irradiation, to allow the birds to become 
hypoxic, and a continuous flow of gas was maintained 
during exposure. Control chicks were irradiated in the 
same box, through which room air was flushed. 

Epinephrine was suspended in peanut oil in order to 
prolong the time of action and was administered in- 
tramuscularly within five minutes before and/or five 
minutes after irradiation. Irradiated controls received 
either equivalent amounts of peanut oil or no injection. 

It was found that the epinephrine in oil, as well as 
low oxygen tension, markedly reduced mortality in the 
young chicks, while combined treatment had a syner- 
gistic protective effect. It is postulated that the de- 
creased supply of oxygen to the tissues produced by 
exposure at low oxygen tension is augmented by epineph- 
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rine so that a more severe hypoxia of the visceral 
organs is produced. Apparently, the protective action 
of either treatment is upon the initial phase of the chain 
of events initiated by irradiation. 

Four graphs; 4 tables. 


Effect of Whole Body X-Irradiation on Blood Con- 


stituents. W. E. Cornatzer, O. Engelstad, and John P. 
Davison. Am. J. Physiol. 175: 153-156, October 
1953. 


The authors describe an attempt to measure the ef- 
fects of irradiation on the functions of the liver and 
hematopoietic tissue. Various constituents in the 
plasma were determined in the dog before and after 
500 r whole-body irradiation. Very little change in 
body weight occurred. The results of hematocrit, 
hemoglobin, red blood cell, and white blood cell deter- 
minations indicated acute irradiation. Statistically 
significant decreases in alumin/globulin ratio and chol- 
esterol ester percentage and elevated cholesterol con- 
centration were observed nine to eleven days after 
irradiation. On the eleventh day following irradiation 
there was a decrease in albumin concentration and a 
rise in blood uric acid. The thymol turbidity test be- 
came slightly positive and a rise in bromsulphalein 
occurred following irradiation, although these changes 
were not statistically significan:. There was very 
little change in the prothrombin time (one stage), 
phospholipide or urea nitrogen concentrations as a 
result of the irradiation. Five of the 6 dogs studied 
died on the eleventh day following irradiation. 

One table. 


Effects of Irradiation on Anabolism of Antibody and 
of Serum Albumin and Globulin. Kingsley M. Stevens, 
Irving Gray, and Melvin S. Schwartz, with the techni- 
cal assistance of Raymond J. Lichter, George P. High- 
land, and Kenneth G. Dubois. Am. J. Physiol. 175: 
141-146, October 1953. 

The authors studied the effect of 500 r of whole-body 
x-irradiation upon the uptake of S*-L-methionine into 
antibody, serum globulin, serum albumin, and total 
protein in normal and immunized rabbits. Incorpora- 
tion into antibody was found to be depressed 30 to 50 
per cent by irradiation. Incorporation into serum 
globulin or serum albumin was greatly stimulated by 
irradiation. It is felt that these effects of irradiation 
are best explained by a primary effect upon desoxy- 
ribonucleic acid metabolism. 

Nine graphs; 1 table. 


Some Observations on the Effect of Gamma Irradia- 
tion on the Biochemistry of Regenerating Rat Liver. 
John G. Thomson, Magdalene S. Carttar, and Wallace 
W. Tourtellotte. Radiation Res. 1: 165-175, April 
1954. 

After subtotal hepatectomy in the rat there occurs a 
regrowth of liver tissue which is characterized by an 
increased concentration and turnover of nucleic acids, 
with concomitant depression of a number of respiratory 
enzymes in comparison with resting rat liver. Al- 
though, from the histologic standpoint, liver is classed 
as radioresistant, alterations in incorporation of P*? 
can be observed as a result of both external and inter- 
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nal radiation. The authors report an investigation of 
the biochemical effects of irradiation on actively grow 
ing liver and a study of the rate of incorporation of P* 
into various subcellular fractions of regenerating and 
resting rat liver. 

Young adult Sprague-Dawley female rats, weighing 
about 150 gm., were used in the experiments. Total 
body irradiation was carried out with a 4.5-curie source 
of cobalt-60. The dose administered was 800 r (ap 
proximately the LD 50), given in most instances twenty- 
four hours after subtotal hepatectomy. In experiments 
using P**, a dose of either 100 or 200 we/kg. was in- 
jected intraperitoneally at time intervals ranging from 
one to eighteen hours prior to sacrifice. All rats were 
sacrificed three days after hepatectomy. 

The only consistent biochemical effect of the gamma 
irradiation (800 r) found in regenerating rat liver was a 
diminution in concentration and turnover of desoxy- 
ribonucleic acid phosphorus. 

An increased rate of incorporation of P*? into cyto- 
plasmic ribonucleic acid in regenerating rat liver was 
observed. This was contributed to by all of the sub- 
cellular cytoplasmic elements, and approximately to 
the same extent by each. 

One graph; 4 tables. 


Effects of Tumor Growth and X-Radiation on the 
Incorporation of Radiocarbon from 4-Amino-5-Imid- 
azolecarboxamide-C'‘ into Nucleic Acids. Gaylord M. 
Conzelman, Jr., H. George Mandel, and Paul K. Smith. 
Cancer Res. 14: 100-102, February 1954. 

Four-amino-5-imidazolecarboxamide has been shown 
to be a precursor of nucleic acid purines, and it has fur- 
ther been demonstrated that radiocarbon from 4-amino- 
5-imidazolecarboxamide-C'* is incorporated into the 
guanine and adenine fractions of pentosenucleic acid 
(PNA) and desoxypentosenucleic acid (DNA) of sar- 
comas and livers of tumor-bearing mice. The present 
study concerns the delayed effect of irradiation on this 
latter phenomenon. 

The 4-amino-5-imidazolecarboxamide was adminis- 
tered intraperitoneally to tumor-bearing and non- 
tumor-bearing mice in 5 doses at twelve-hour inter- 
vals beginning twenty-four hours after irradiation, 
and the animals were sacrificed twenty-four hours after 
the last injection. 

An estimate was made of the biological dilution of 
the radiocarbon during its incorporation into the mouse 
livers based on the ratio of the molar activity of the 
purine isolated to the molar activity of the 4-amino-5- 
imidazolecarboxamide administered. It was found 
that the incorporation of the purine precursor, 4-amino- 
5-imidazolecarboxamide, into the nucleic acid purines 
isolated from the livers of sarcoma-bearing mice was 
higher than into those of the livers of control mice. 
In mice having previously received total body x- 
irradiation of 400 r, the incorporation of 4-amino-5- 
imidazolecarboxamide into the PNA purines was 
higher and into DNA purines was slightly lower than 
the corresponding values in unirradiated controls. 

This parallels earlier work with phosphorus and 
further corroborates the fact that the DNA synthesis is 
suppressed by x-radiation. 

Two tables. SypNneEy F. Tuomas, M.D. 

Palo Alto, Calif. 














